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RwT WT<§fa ^*1^ I TO gjs Rt3S bJTCTO W141M3I TO5 Wm « 

3^P*J5 Rt5 RX5 ^TSTO W«T 3c«tal ^Rfav© W^3% I TOt 'atlC'lh* « Tjfs^CTO CD'O'ilu C33 3^15 

«f*ij R^i^Ts cN*rt q ^ihK*iW 3 3R^ R«?ic3 ^ii^t*jj tot R^is ®r*Fi i 4 ^j\5?t 

313^5 ^501 'arf^s RTO CVlR** «H 'Q TO5T »FSP!Tfite « ^TCS<5 TOTS ¥I*TTC^ fr&TO R*TS CTOJ 
TO5 C5HT0 4 ^CSS RTO 'Sc k *»*lj I «*Htfc*H 4$ 3R«l5 %5S Rw RtH$!c<* C3t*lS 
>lWlRf* f ^TT^fo*? « 3R{3TO5 3fojjR< CSRcns TO « CTT3T ifflR^TOS C®W« TOTffo RTO «wJ'a»i 
Rcqi>j R^* i 

wi'Ste 45 tot « 'Sc > »t*Ijc < ? > *ii*jt«i C5C3 tojR* * 35x55 PP¥W*i i 

3fonRfa 4$ R-^lePC.*^ WT'Sfol TO*, TOT, $t"Hj « ^ITOl^R MAhM 3RtoTC ’qtlcil 3ITO, C 7 ^ TOSl 
R^flltTs OJ*Jl « 35TOTOT ^yi'SI R3TO3 R<fol‘l TOt rcw I 4^P5T Rw$t5 tiR-s* « nHft* 
V3JCTO C3X5 ^ TO5 $f%5PT « <$T%5J fl^SWT, 4TO ®^T, f^-3lR^J-^^RcTO, 

ctospixto, g^ffc-cFSRT 4?i « ^rft-^ ftftciw tots 3fe wtew to® to15 

C5^T TO’ 5.CUW, I 45fl> ^OH^pp^r WlR 'I^CHS ’BRT <5RtHS 3Rft» C^FC3J Rfl*lMS ^s\ss^»£ 3CUI3 'O 
RRfUh Sl^llWtlS 45 TOT sl-^eTOci R-*$kw TO4 TO5 C®W* C5^t TO I 

4$ ftWW5 W? 3%5 >®X55 315 TO3 3TfcT^ 7 ®5 1 I ^ 3lfcri 7 ®5 M 

R^flW *iMj, 3<Hvsl « ^ -oiRwol ’^c^« 7 TOt Red'll TOT ^X5X*I 31^3^55^115 R55 Md*i « 

feromwA ctoi Pw% sifasra f^ Rcwtm ^ otqth ^ctoi 3lW 

^jlwn TJFS R^*i<n ^ ^C5 R^f%J , qfa'©<;j WTPT5 W we* 451 Rf&Ji ^1W, ^..-W 

3?J « 5IWJHJ 3!j ^W5WH ^C5 ^«1J15H W I 

Rwh R^ta ®wn 3i^R < ? ^R55 wtgi 3^cto*t t^'oIji R^ii 

45^. 3RC5C35 53^ I tin 3f% R^fllw* 5R<Jb«i» ^RT«R>i TOT I 4 R^u^wta 3f% 

tot orc^ Rtocto <stc»ttfp te’ ^55 31^55*^ sm^ tot sctoi 3T^55^ 

f^ TOT? 3TOT R«1CH5 ^5* R^CTl? timft ^5 TOCT ^1W TOTS «RT 

RRfl 5SWS TOBf C^fQTlT 5,CSC*t I 5T 5 TTCTO C^C4 ^^5 5X5^ 5TWT 45 s Tr®R 3^5 sHH3)R> I 

45*R?TT 3^oCTO ^R*T5 « 3«J«W -^T^C-i QTC3 3§tolflfo R’TOWS «I1C3TC^ 3T^TJ^5^ 1&5 WI 
RvT 3R^1H 5Wl5lR^ Sjf&ET 451 45 RISC'S 31^1^55 5fifo ^ \ ji *dR CTlffr ^1iT5l « fift 
'°lf'5t» 4T5TC5 7 W‘TT , R 'Q 3 R*jT^* 1 5GT < f<5T‘^55f^X5 TOT 5.CUC^- 5T5 3R>5*1*1 5^tt>5 

»ivtoc*1 3TS5T5TC5I 

3^1^55^ 55^, TOimt, ^^t*T 3^ S -vt-'SFtfp R 335^, 3^41^3 45^ 35T3HK TOW TOT 
WTOfaTOTO CT3T « 3^T R«W ^TW5 «RTTO 5TO TOR I 33^3^55^ Rw^tlTO WFRTO 3T^ « 
3 , oj|R'o i^I RR>v* TOX5 5W WT3T 5R I 
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ataj atsat $it>c« aifa at i cacs? ^ « ^ti, catss fiJ^csts ’■pfe ^sa, af& 

*IwS «fSJ ftsfafi %aa <?C.W SSCSS aitaJS SlW!*M SS I 'aiMWiJ STSJ S^SHEa W? TOJ, CS ataj 
'q’Hfll aT$ ^5TS *JfW5STCSS «as I aiai ^Ulc^w CFS1STS, TOWttf, «ilMJt*l « #Tscas alca* fc*j>o| iqUlc® 
*TO i ’pHfltana sss atais atsiiift* * 1 % w « affc afaijca scs «ftscacss Qan*pne* 
f^m ton affcffr #s ^sm afacsa cac^ a«;i«Mwai ^ af^rim aiai usa ton afeffr ara$ 
srflm sprsfas* dla i wfta araricsT fcacsww srsrcsj wi STcaj afaa® ss 1 4$ afone* 
aftaap sea i afaat*^* aiai cnf^® snr tom oard»iawr« swifts ss- stcs* «n€tror sea i 
afihfc** as ataj ftcas afojiu css ca^p scs sis i 

4 ^rottr ciw ^rsRit- 

• aiai fcaisH « <staa ataj R*i ft\» ajiair ssros a'ss i 

• aiai swca* sast wcs arss i 

® ^Ity s**l« aMj >4S^ vl^J ^ws 3^oN Rc^1*j* 1 S'<w | 

• R&iftcss teas w 4?j ^vbKCfPw afefesi sjnji <wnw a'ss i 

• af^w ascss fcas zAfe»«i snajr wt® arss i 

• aiPi 'Q aki«w vBa^iR'oi ^a*ii swm ai<i<j i 

• sfe STS -4S 3SCflta»?)*J'Sl ajNll <MIOfi SlflS i 

• aiwj si sniffs 1 saic^s sjssis 'ss*. »fls "iiJJlIi^ 1 sat'fe a'ss i 

• aStcs 'sisi* «iaMc»w snail ams i 

• <s$bs <uiajt ^*o© aiss i 

• aiSlfito ftrtcss ^«ri*j stars c^la»i anair ^ac'o a*s^ i 

aflftf "e ^[^5 

’jfljRwH «iy!i« ^i***! "st ar^OT araj to i v a!*c*i ataj ^t? c*$ as «5^c<? ami saT sics, 
si ifts sun #scro a% ^ama, csia af^ona wn ^ '^Tpa s*ts i ^ sea amj 

cacss arsa ton Tj^scai- affcsa cac^ acsisf^ts amis^'sissaTOi aiajssfc^ aftai^ «c*nsa 
s4ji <iisa. sisi csess a^s mf^sr ^jsa, csta af^ojra, 'q ’^s'^ia s*?n i ^^5s aa 
Nutrition; afcais csss tws 'Wsi «(tws Tatars #tcss #ts%i%s csiara cas, ww 


R*|i, 





* 

1 \ (Nutrients) TOT I CT^FT-j^c^lwr, •PW, 

’ifoWHWl v lf^ v TlC^H5 SICUT^rH ^ *fl I 3T%T ifKHH WCTCT IW TOT I 

jwh® fa*in>- 

i. *ltHJ CTO« *tfo, ’ J MT^T C 1« I 

*. ^PtJ CTOW$WvT^C?T, STO^GII 

o. C?Pt 3%tJn*T WS, (F3FP ^K*T « M ?TW I 

^iic^ud **im 

®nwj utiIE ^*h*ir m : ■i^ji, c^5, f&GTft*i, wt ^r<?, 9tf*r i iQ^iiu totj *f^ut, 
’^nfira « c*js ^r w£ c*w «*hj, *n?n crosr « *f% tofliro i 

c^s; « i4<jiw ^fit ^ 3% fcww <iw ^ snftre^s- 3 T*ttof w^tc*^ ^w« i Wr, *iftw 
*^t« toctost ojw a%«Tw ^hswiSI i 



n*st ^t *tc*w$aijS 

"t^T TOT »lly<nj 3TO «frwj I «f*at CTO ^foipol ^*1« '®1 v Mf& ®WR I ^T^T, *!$«alw*i <W 
faw "T^IT 1 •9 < fU*1, I 

■tfapir ^ic4i^i^uiU sppwsjti topt^^q ^?r i c*t*r- 

S ffr» fe vi 

CfS^TRT^T^fcltf : TO, 9*T, ^51« TOJHJ TOT "PTJ 3TOfc<v>T I 4 WlVf ^ 

i£RJ STTO^OTI 

2(c*|ar : 4fl> ^l«lHl TO I ifl$ *TOja, ^TO"!, 5 tH5RT, C^fe^I ^JTf^W 3tQUt TO I 

^^d5lW : «TO, C^C3, TOT, 9^% ftf*& Wl S ^C.9* S^FCSlW TO* I 4W TO 

(Fruit sugar) TO I 

: ^TWSt ?PT, f&ft, TO I 

C^CPiNr : C*J*T, ^rif, ^»lt, 'MV*f, TOm, , ^T TO *TTO5TO->i<faC's t*^WW «ltC^ I 

3lt^W^T 

•uWcDln ^pr 3^- 9?;, IfPT *0 «iDh 3T% ^ l ?TC^ I Jll^wlwi- 9^ « 9lR «rt^)u s# 













Ca*R- a^,« RftCR (df 3 !) »fi$c*lc«M “(<&jlt!> cfTFF I 

’jftH'o * 5 y s ’jpfcc'o *i 4 nlfl 'q’lfitatf I ’*$£! CRC 5 <*>$•* »<vo| « 'SMMfa ^sfliaa | #fawta 

R~fl$]ij ^J ca a% RTW ^ 5 T ^acw aaa <Plc^ta)$o&'G aRJ «rlfic‘1fl WT aa I 3 % 2JTV "f^T 
wfMt*l 8 .b foWTOTaft "!%aaI 

jJ1$c<p1cwi dl*tk*ua ainwlFfacS© ai sjfSfa ifjJata «|fr **<^1* ^GJ I c*t^c*ile? i£Wf^^ 3 T 5 J * r ^?T | 

<T*tT I 4 fl> c<Pltal$u CSTWI aT$taTW « 1 ^-'qQro 1 ^wlBf RIW C^H»W a^ C^Tca 
«Ulft< 5 - t$iR 4 «« 31 ?MR 4 afcCR^Sat CRa I a$?JT dca* czilfta « *Rlt> RYC^a aa I 

■^ta 'SN 4 ia*faa caM CttS 3 to*t CRC®dfaPh 3 t? 5 fr® RfanH a^at «fhS)u <fiRJ 35 *t <**oa aai 
atwj h 4 «m Rfitow arara &iftiin cafa aw ’oifoifo a^ar caca cvifri wai aa 1 tpw wa as® 

afar ; 'oi^i aypi caias w«t faca atca i aaa, wa, $ft>'®i« afitejcaa «aa cacs; a^aia fo$a ^ta 1 

^ftf^awa arc, vi^caa •vjhQ MfyiH w $v->bo% a$ar «naj wt^ sjaR *st 1 wcaa 
3 ^c facawia wc*ta 8 Ww 'b tfrva^aT wFata aiar 5 ?^ t i a*ai ‘hj^Iu 1 ^awaif^a taf^ •jR^sa 000 
51 TR aiRJ 5 ft*t ^ac* ki.4 I i^oo Wc<p bV-oo *lf^ 3 foat *JltaI 

aiwia awj a%ca* araj <whfa aT Rcrc<t atat aa 1 <whfi) *t%a 1 jjtv ^ij 

wracna ca ^nM aa» ^rwia aw 1 3ra arf^a w*nan (t^) 

c^if^ai>i ^aia war w M^a atai^n aa, 0 t ■‘itiJvH 'sfnit^f ^ 1 awra avn 

at alar (One Food Calorie) 1 atWJa fac'il^jMl*! f^W cal^lC'tl aa l 

n^ar«csittaa aa»# 3 ta aaH-s.b kcal/g 1 c^a w^ta atwr anttUa ajT*^ aacro: caft- ^.0 
kcal/g 1 *rwja a^ai aaw^ <*io* cawia awif^ a% ^ aca ataifl? ^“j^ica wi?ic c ia vw 1 

^lftaat czilfta 

av^a, af^^Btwra, ^rwra « aarc^a ^wa ^lfta *if&s 1 ^rca vb% at^tdSTWR 

*m 1 'aTfta wca aftarr asara aa ’anai^wi mQmvs aa 1 ^iftwa af^ya ^jpa^car fte 1 
viacaa awr ^ a% ^o aawa ^jivi^chi ^Pjowj awK aroin caca 1 ^iivi^cai awi , =nfta akaa 
1 ^<sa%a^®Tca , aTfta ^ aaia 1 aav-arf^ « €f^r 1 31% caca ca aroar aTa ^s\ art^ 

«nfta 1 ara, atw, %a, , afar, afta ^sjtf^ aite 'aTfta 1 $fla cac^ ca ateai ara ^r 

«rftai m, facaaftfr, v^a*^, aiaiv «n%aa §ata<a 1 

^oH> ^jtvt^wi ^c&a acar vl^ ^iTar^wi aar— at^R, ^cadJiaaR, f^sf^R, '©jil^a, l^rSt^R, 
^wiWsf^R, f^RT^a ^jriPih « t^«ii 5 *iC‘P mfaart ^jivi^wi aar aa 1 ^ 'anar^wi 
arw caa atf^ ^jIvi^cmi ^Pf^^tai aa^a arw 1 snf^ csntto ^ C 3 t*ta ’arTar^RT ^fs 
caft ^ gh 'jWyu caf 3 ! 1 fcf^er aiwia acar ot, aaTf^R, at?rjfl» iaav. acar ^p^ar cat 3 ! 
^aa cdilt*< arca* 1 arwi 'qjRi^i atapaa^Rj vawa^f^ar^ai 
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altar csnfcr i »ifc*wqp c^s csift*^ i croa c*ifr. c»im, 

*11^5 *tm*. *f*J, ^iJ CzJlITJ'l f^J frsfa 55 I 5fl^tCMC55 T* twt'ffl Sffs <to% C3ftM, ^Tfl*t 

C^lwfl *t<H iff5l ^UjlsR CztlfDc*w »ft5lC*U Puiffrs 55 I 

TO, TOT, t^T« TOTT cdlltc*w *tftTO « Mf&yii 
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88^ 


STtfaa*? <uR* tff\SjR<P blfyll TO M$a twrc«i* Sfa R>c*iWlc»w wai b TO 

aR wwi <nf^j «ro <?s caffcr aa, '©iac*i to arsrR^ caiftR biftai aw <?<* toi $ Rai« 
dfcRi ioo un cdil^H wT$ta toj j^*t ^aw TOff aw TO i R^tia ^ ai^e to^-sIR^Icto 
sjR>R<i vs -8 to ’f&j'S) « ^a zm*i<pmj) af^arwa sRRa a-vo to caiffta sjacaa ■jiifiH aan 
acaw i caifoaa R^cn cdf&cau afaawa >uai frsa »iIc*wj flR n«ra cwn acroia i toj, 

CtflfcCHd TOJOT CTO TO*U$ «urVT$CH1 d*N>*|Wtt ^W<KI4. Rfa® TOT WTO I 

c^ja aatf'at Wte 

TOfl? d^rs « IjNawii w cga aaR *fas i *twj gnr ao aawa TOfi> d*i® arear to i TOfl> 
vyRc'W! '©aa c^ja aaltffla £^R&j R£a ^ca I <p$m c^ja v 1‘il4 , Jc*ilc<p dR aw I &R ac^a <pjifT> 
d^i® i atroa watana vfl«jwf d<R toto arw^ i ca^ra-ara © arowa ®R i caaa cga aatf to»t, 
cancan?* osa aw i cro ac^ T w$$ TOfft d*'® i arroa TOarana vaacar w arrc i waa-aarfta 
rea, afaro esa ^iR i ^jatft c^a aTO * 3 $ stto i to- 

b. snftarc*ja: oft>ta atw, ^r, ft, afta, Rc*« ^>prSroft arftv c?ja wiA* $<w 1 

a. c^a: 2 j<fiw« fcf^r osa c^a ■wic^ $»ai aftar, *hjiRi, fta, Rft, ^St, *itac*a, 

TOsR^ftarewaft^c^aTO^aiwi TO^TOfa, cast tot* ©f^ar atata c^a a*Ti^« ®twt $aa 1 

TOawcac^aaaft waaTOTTOa- 

b. TOjaga awj c^a aaR a^if^ to « af^ ^a 1 

a. wtaa ^ « ^R*a war c^a aar^ TOai^ i 

vs. c^a aai< caa caw TOft TOa csta aw ^a^Rajc-M war aiai ®1TO faw^ a’w aw 1 

8 . ^w*aa^5T« a^ta<5TaTOaTW vaaiy^caia d^sta^ai 

(?. c^an^aa^ga%t%tiRaa^caaa- a,d,e«kwtto aaurraw i 




fcjfawi dftswswi 


^ol<wf^o C*TS « df^-9»h3 : C^S fr^wM, i£4<»Rf *ft $v©jlR CSST CSS I ^4 ^ « SSSCS 

SCS CSbtf S<> Wl $HRi C^ iilctf* v =rolc,<J CTO sR*S cilfti 4S SS TO, CTOS TOSJflS *tfS | 
4TST5 'aifaffo C^5 SSt^ C^M.*$ Er^ilc>c*1 *JNI>® sGfa I ^i-flcH CSSS^i CSW C*l*f *Kfl I 

t>$wM, $>®jlR Q TST Res 4T*SJ#ts 4Jlfl> &S* CTO ^4S TOST STS I 

stares £sto out? swift* srosr > cro * w sRcsiwft* 4 *r 5 -s<sto c^s to$ w to 

$f&5 i STCSJ TO aifl«f « £ CSC4 io TO^f^®6r SS1<} TOT 3CS1WSI ftySTCSJ 4fc4 C^ 

JJCSJ* ^^fTfti 4*T SCSC*I *S4 Sjf^S Ovt? SWlft Dlftslfl 'io%—'i<t% C^ SS^ CSC* ^Pff 

TO TO C>[S SSltf CSC4 TO *.\5 RtTOJIift 'AMiftf fc^Sjj; SSI 

» » » ‘ l VlQ. M 

roblm 

stcsj sftvts*ra *r $*t « 4 Tfts tow ta* ^r®ift4 « ^fa* wsj M to **ts* to 

fcilslcs* 3CTOS SSI & TOT fcihHw RUlto TO I Rtlto STSlSS SlCSJ 4% STSTST iftslci STC4 
<to,RsT 4 ftsrts Sscssc*** stw css-^'toRs ftcsc* ss^r 4ca i 

RUlto sjt^ts TOlft* « i5t* Tjs *Ni* wsj 'srffcstf i Rrt>iRc*ta ^tstc* cros ^s^si e 
^Rpttsss^ Rffcy tot sjtsj® ss i RUiRh £w* 9^1%* cstf*t4 sstfi Rtito c^z. «fl^l« i^ic4 

y^'A ss TO* 4Cro1t> fofclto srfac® y^s 5S i 

>. c»j«y*fs tfcfciftijpit: fttJito a, tato d, foUifin e «tafts k i 
a. ^Rw ys^t<j t^tJiR^wl: f&Di^i B- toc 3 ^ toWiRr c i 


fetlPlH A 

snf^r $wjj ^wj to, ^ uwh, to, R, Reis «ra 4^ stcti 

s(PT itoti toito a tost sis 1 ®tor sesj worto s^s to-'ssRt, csss- toto, 
45TO, ^ro, sit?TO, s*sRto, ^tto, tRst tot, to*, fW ^sst, etto. ^toR, st^rf^ 
to RRy sscs* 4S csss- tot, tot cici, 4 ii*s ^ttRt® %1?tRs a ^cjpscsptr sic* sue* 1 TO'c* 

if* iRsmT^tRs A TOST STS I 
4lW : RtJlRs A CSS* 4TW 4C* CS^JCST SCSI— 
i. CSC5* 'STSlR* 1 i<H 3 S^SS**iy "5^ST* 4TW RRj'A 4C* I 

CSCSS Rf®^ ^T**®t 4ST CSSS: ^4, C5TW* S*R*T t^SJlRcss ^|®tR4 'Q S^t* *TW I 

vs. « ^tw* i^s, %^b* srf$ ^ *tw i 

8 . ^R?i 1 %$ 4 *TCS TO^.*M 4 TST C?Hi iRdTS^C* I 
<?. cscs c*T*T srgrsi ato*Ts S^C* I 



'otoItoPto CflM 'G : ff&UlfiM A-^ 'orolw ul^Hl CUT*! am I <Xf?J TOT CTC^a 

a*fifona'aiaata i ^ cattle** cwpttiafitot araacai aj% tijwi^ va tot am i f^Urf^ 
A-^a a^ica cataa amrate aa i aaa at, affi, ’ww $$jt ft ^aafo cw caa i 

Rj’Gif^i'i A-4H «toiw ^C4<j caia^taa c^ti^nr c<*jt> c^jt» aa i 

fulfill A CTOT cuff ftaPm W amI A ^ CflTFfa 

care affcro areata $ami 

fttH1«-fotai$il , Tftaa*F « >f$<j\§) Nlciicna Woo I.U teUlfih A TOHaRma I 

Wlflfo D 

wrsm arftar te c4w$ tetoftn d atsin am i ^ ffcfcifirc ^uatrea aftm ^nr®nr 
^re ma I ftefl 'Q aN*T D-^RT 5WH $aaI a^*, « C'C'l-'i^a aTta; 

ftStfat d atsai am i 

oiR^ii 'qca^i aftwt fifcfofti d sma wre attorn aa i *acs 'srfta* ^jtaftaia « 

ipt elites msam aw tots alt aw am i tot aaft ^Bjiftro aja aftaTta 

TOiftam urai tos ate*? i 

IWlfifa E 

aa?rea$%5f otti osa ftea tot am o$a ftfcifta E-^a^afc^i am aa aTcaj$ amcaft ftfcifiR 
E i vtQft aaHita c®a (com oil), ^at tie.*™ esa, tlca* esa, ca$* aiai ftfrfta E- 
^a SesawWj i ataacro IWr e tott ^ffc-^ftic^, at aaftss aft arm cam tot ^ ^ 
wm area i ^ e rern ate aam-sr tot -aa\ caa aitta^re ftf&am ^rasma toi i 

ftftifta E al^a ^a*. aajPU 3T%r <T*ajT^ "tot i f^f^R E-^ ' a f«lca ann^ii acaj ^caa ^J 5.C® 
atari ^aa ataj aaa ^rot ^ f^tiftea ftea ^sm aa m i 

&lft*rl: f^, f^caia« <w+v™ vws io-vso f^wia fafrfiH e ^s amm aaa wi 

*nRw feWH 

B a»*tt3a at B I^UTf^R a^fita i feUifritaa ^ aaca 5 l^rtJrfter B amcsiw aat aa i cawa 
’tfstfa ?i$m wai arcaj I^W^h B waat ^ i IWtfiR B ^aca«a acaj arcnftR (B,), 
atteTiPiT%a (B 2 ), FmPw , cacaJicaPi*? '^rf^re, at^stte (B 6 )«c^MiaiTiM (B 12 ) i cacaa 
^ « vf&*< ^fiw, caOTTca f^am anar, aaRa ^sjtf^ aana wai aTcai Wr B 
^acjfcfw ©aWi afo afia*w i 



V 


Sfl'OVSfl 


B 4*rc3KQjF*tgp*ff $^T, ^oWwPro CflW’Q Plc&A t^w C’TOTT 3E*TT: 


T©W*R 


' a roN^lH , « CAM 

olfyil 

«tTmto(Bi) 

cSfatitr yi*r, ^itr. 

CTO «lt«ilPiciA 'erelcA 

1 TO* 'SCJ^ICA ylf^t 


'5K, c®»r^tw, ^tto. 

CAfa CaICIa 5PPT"f 

Pi •Jen* : o.Q-o.<\ WWW 


*J^,, 'GfG^I V*1 'Q 

*roi 'iw'sreTwgnpr^rsT, 

1 



ViPi-v 7Tf%„ 

«r^c*iA: Woti 


ct>w- *15, 

^toTO! , '9«r'f^«f5t 



mtsmus^ 

***JT (^T C*U 1 

’I'Sa'S) N^ICTO: 


’ififaTE'f ®fTC^ 1 


Woti 

i 

(B 2 ) 

, ’tlc^fl *?fi> 
W*tt, 1 

'$% ^«ic<j cSicCa *jnm 

CW CTO, ^ « %T5 
*T ‘5?T, <t**fC* | cyM 

Ptai *ic^ i <« «f«tM 

^ ale'llC'O C5t«f CW® 

zjWsvs* 

3T*TOV *A«ilcna 

dpoMs i .\s itrtnsn* reGlPn 
(B 2 ) YllPH **T ^cac?, 1 
b C®fC^ \3 A^WA 

O.y JdMI«r*i 1 *8- 

W f^C*llAC*« 

^.0 f^fPapr iw 
■^row f^ciiStc*w 
^.vsWmm1^H(B2) 

TOTW^Tl 

f^mPH^r 

d&m (B 5 ) 

W1, *Cfo, 

W, WT, 

C^PTt, "TT^-^% 1 

i£W ’'■roles C'lWifl CTOt 1 
cWlfl CSKfl J fZ*P W* "T^ 
«r*<C'o 4AI 

'oilC'ilA OTl WT 

*iHc» TOt *TC^ 
*f*TOTTOTOn 4 ^T5T 
%U5 W? *Wtf «TC.*< fac®A 

3T3^W 1 05« 

Wanf%ro sJ5*r 
^«T^5l 'W blR.*i’ 

csiftas *tHN™’ 

rvr\ 

nR«m*i 

(B 6 ) 

yw, «nfct. ■to. 
»!T^-?TCfar, C*Fn. 

'OH «WtM ’fl'TOUT ^Ji>, 

ifasn « «mWmt cam cror 

21 Ha«^ ajI^a IhPi^ 
b. 8-^.0 Wmm%TO 

ISIfa*, 5^, fec»w 

. WJ___ 

cro i 

TOTSR l 



TO*, 

i£RI *rolw A'ff^U'Ol caM 

CTOt CTO 1 JjlVJIWltoJ 'nwv 

adlvaPii 8 -V 

WOT ^ «n$tu l^tfiipw 
SCTIBRI 

JlHllWlWMWM 

(B,j) 







* 

tWiflM-c Wro#* : frto to 33 % « frto wi t&fofar c ’from m i tow 3 c*jj 

c*% ♦v^iCTt. fcwcto. TOftrc, c35Wt to# Wh c -aw to i TO33to 3C3j ^nro, 

C3$3 TOT, 3C3TOT, TOT, ^T5T 3%, '^TOfr, TOT! to#W Spj 3R>Jl l T C ‘"ITW^mi 

iro*?3'e%«r (iWT.f&w!'© <tt^rr 4$ Bfcifti 3TO 3T i 

CTO C533 W TOT 3F1T- 

b. fy, ?$$, to#5 c*U^3t* *W A Mt<$ TOT CWT®T »1#C5 3TO TOT I 

3. "f?taw V® I'^C'W TO®F dc«l«r*i 351 

O. 'Q 31% "Tff TOT I 

8. C*J 3 , '3#3 *G «Ul V 1 $M 1 ujPicjm ftTOTOST c Iflylff 3TC3I 

<?. ^3^3 frf*i3Tc*i 
'b. CTO dRcTO "TOII 

C-d3 ^ -wflS (tyre* 3lf$ ftt5 5^ •‘^D CTO 351 d5 ' Q f®lc-*- (i) *63 3^ « 

w^o 3 vs TOT 3T I (ii) ^Uf 3T 35, V® 1*1 to C 1 # 351 (iii) $TT53 3# ^£3 3Tr®5 $i1c»w 
5151 TO 1^3 3C5 ai^lOT TO TO I (iv) CTO 3faMW*' * 3®1 TOT fTO 33C«f to TOT I 

dRRi tJlto W *l'il« TOJ ^TTOW 333 ^5T ^ I 4 fulfill C 5H^5 tJjlTOP 5J3C*f 4 CTO 
?WT TO5T 5T51 

TOT i TOWf C3 Wlft*#jC*W *nwtMI W113, CTO c3*[c*rt* ^@t53M ## CTOtfT3T#P5 TOT 
TO i$TO®Tl> 3$® 3WI 

*ttPr 

^t3CTO5 J 5jl'5lf^<? « 1^3 5f3J ffcU#C3?T 3U5t 5fTO 33$ 3T <#3f 333G d35« TOR3$ I 3fTO 

33$ 3TO® CTO *tto ■^U'ol TOTI 3T%tf SW*ro TOT 333 TOT *#W 33$ 315 I TOflT ’TO 
35fa, *F3-^T, 15, f$3, TO 431 3T% TOW 3T3IC3 TOTC*W *#®f 331$3 ^#31 1*3 ^ I fTO 
C3t3fl dwl'w^lu liyj? d3l^®TTOf^^TO^c»KTO3C»r : 

rffe(Fe) 

C5t3 5C^P5 5J5H I 3f% boo ml 3Cvf C5tC35 iRTO 315 Co mg I 5^®, 1^31, ^I^^btI <431 
COIR'S 5^f^TO dfl> «TO I 3103W HC33 b mg 43T.‘fk3TC5W 3V mg; 3R5T « 

l^TOITOW b3~^8 mg 43lf^ff bo mg c*ilW.3 dc5ia?i I <Ef^«? ^?T3TO <^*Pta TOT, HcUil*, 
f^3 3T5T, ^J, TOT TO 3^ ^3% d3t ^T, 53, 31TO, 3TOT I 3tt*l5f 3TO TO, 

TOT, %5, 3f^ ^5J# I C5tC33 35H TO RcVQJIRh 5^3 TOTO TO I Rc’JtQflftC'W 5RTO TO 
C5C5 3^TOT C5T5 351 ^PlTOT C3TC53 3TO CTO TO3TOT 3TO, 3^-31 C3T3T, l^vsl, TOT C3WT, 
TOt d^R I 


TO-*. ft*R, 







io 


TOt*rftm(Ca) 

2JI%*Ta ^ <Q MGSW 3TO fr*1MH I ww orfG WfM ^ ’©T’t <Pj'WP(fll^ I 

nHTC^iJ TOJ CTO *Jt«lPWTC>BI *lfaTff ^TOHT Caft I 43T bo% ^ «£Rl ^5 TOTOTO <3 
>JjWC-(PHjlCJM TO TJjff TO ^5 TO l ?TSJ 4ai*lfaW® 4a ^ v ff^o TO% I TO58 frjFW 3TO 
<?oo-'i»oo mg #ta5 zJcutai l zlWau* V*jcafl 2T5T5 8ffo mg 4a\ ’farit »43?lla Sfaja booo 

mg TOlfalPT SJCaTTOI \5Re* far, »flwa. TOUTO, a*£TO, «iH- 11 <p, 

i aiftwto?*- na, far, caft to, to i 

^ « TOa nfca *ry ara tot ^jwPiijTii «d% sw% after aro* «n to?t TOiftaro **■ 
WTO, C*lfta TOSlft? >WbW ^ ^ « C^fta WTO TO«T TO I TOlftaTOT 

\5(«|<T»Pro <pI*C‘ 1 4ai aw ■srf^TTOT ^ftteaulwPiul C?Jf*f TOT I i£W *01 w ftjCTO 

aa 4at.a^ whci «Jck I 

(P) 

CTO alfolrl* CWF after aa'T’jcaTa WO ojftfSurlcw *ta$ to<j»*Ic*w ^Rl TO*FaPTG 
TOlft«TC>WI TOT 4aft 5WH fcaTTO I W?IPT «rf^, ^ 4at, a^aPT TO I ft®fa* 

ftSfSN carffta ftsft 4aiaa*at ftau^w aiat a% fcainw *>wa'>i aro area i aras f^pj 

2TTO o.<?-i .<? gm 4 after aac*ta SJCalTO 4a* Stotaaocw TOJ io gm <M«wrt*i STCUlTO I 

$R»%r $>! 7 T- TOT TOJ, far, <a4£, TOrJIS, aTTO S'ajlfttva aftTOWBT TOViTO TOUT TO I 

*nfar fcan- far, ^*r, to, tot, ^ften ^sjrftc® sjpr afana *wro arear tot i ^ afca ^ar 

i£T?T5WH^T®n 

WW fitoto, WFV ^SilR CTOt C*WT CW I ^WCfl Mtt 9 lfajTFT C3lf!^ « 

<pjHPi«Ih <IWW <P’»Kwk'Bi ^?r *ff I 

*itfa 

^nPr ^tTcror frunn i TOracroa 'bt^ ■*nR «nif5l^i4 1 croa ’T^r ^ ^tbf ^iPt 

TOa ^TI TOfWff wen 'bo-*e% ■®nR i TOtwa tot, to? ^ilR sjfarT' , w 

■»1<5Hfl "BRI ntfta SJCflTTO l 

ctoto ’t^T'Q c^ptcto TOrSta TfTa^ta sjfan^n *nPr tost c^ic*rwic<^ i ♦nfar TOro^fTa 
’itea tot TOm% ^nro croa ^ toti ^ ^tarro graca^a aw toi atR too 

$totc'« at^ir^ « •at^cTOje't ^too to i fattens to cto ^tihn, anTcaifan ^«jiR iStcaa 
w^ti ^fajsa f^ar^ aro^^jeroa^ atf*r 'q totI^cwt c^ia c^rc^ Pw*h ^ca i ^ to?t arR c^cac^TOr 

PTPWPl « al^l'oacia TOJT CTOa WTO3T Rusc*1 aTW I 



cto sifts fcvi^tsi- 

STSIS Sift, Sl% CSSS- tft, wr, ^ft, -I^VD I 

a. ftft*[ stsj aros m cm- STs*-asftr« sr i 
CS* CTO CSl? ftfa Sifts SftstS ’j^'S Sifts SftsWS SSTS TO CTO Sifts aWT STO SW I 
arass*v sj%s ?aftv ^-\a ft?rs sift sts ^st &f£\s i «*isa am £ sftsts sift a®m auitas cs?; csc^ 
ft*tess i 

ass ^s^tQsm, ^cfcrs sftacs cro sifts a^sts cwr css i 4 ass sift areas aft sis stalest i 
’bmiMflfr csrs tunica sr tocs as as adless siacs cro sifts «n®K ^c® arcs i cro sifts «i*im 
ftsiai ^3 ^s, s® swats sjito act?, ^ ^&c<p am 1 sifts ^w ^ «csft ^a to ac^ 1 cro 
^3 « *iws as^sr afr ^cs tfiPiwiPia caws s*ts i a 51 w< sift >0% s*ts csca a^t cara am, 
4ssft* ^tq sftt'o arcs 1 ^sifts* - aft, ®mftsr ^©jift assess s2ft csc^ ^caa» aift css tot am 1 
cro sifts^sta ftssc*m war w ^5 ais cs#e* asssift ^ssr amra anar$a smmw asi sSta 
cro ca sISNs sift « ass css to am, arsis sjhi$*i «pa ^cs aStcs sift « ascas ^siaamj 
sw 1 

s% yw X*\ub* (bmi) mt ctobt vurf* 

ft^ wamrom as ^sis csess nUc'o arcs 5 <ss\ assist tsss, tswis csftts c*Tha g arassc^? 
$s%® is 1 mascaws ^0—^8 sis a*fe sc? «ss\ mmss ^is ^ftr ($iram) sc? st i ^saa awis 
s»mr nr ^ cros wjss cstof ass %sts star 1 stsssta ^srcsjs , brj touts cros 
®^$is area cscis wc^ <ift?i alsapr 1 cac^s ^^$is aw wck atsspu s^i ^srs ^b*pc^ 
(BMI 4S ^ TO Body Mass Index) ST 'cx^fB sat SSI 4C^ *aCrCS Quetelet Index « 
scai ©tbV 6 M awsft ctos’G ircas ampu aw.mcs^^a^ft^croa^^sarssi 

ft^»wl^C«s SC^- CTOS ««ra (CS*ft) + [CTOS ^5T (ft?lS)I^ CTOS wiw CTOS ^5lS 

s^t ftcu smea cabases, cat? sea ca^si%s ft ^s sf 'os^jfb 1 

SSTSTS 1 iJwC'fS cat^S m Vo CS*% •aST > ®S5S5T )>.V ft?1fl TO, 

ft 4 s«tt$ - ^/ x °^ v - ^8.a (am) 

'a 1 •litas CTO bfts aftsws ftc*H^ sc^ ft^isai^ I 

?alas» c<p^a ^.cs 

$ a*uit« arcais <3^?^ ^icamam ass *jiaft g ftcat^jraft asw stsat cac«ft 1 


c?fta : mwi <iHwRn zlftjft* dtsla^ls ^jhft 







TOfRT ^f^fJT **R*i!fl afcuhi^lu ^jHfi 2l^»W <PCfl I) 




TO 5 ! 


^r* 1 s t>‘A w i i. ■fcc f ii < ?ji r s., 1 

watw tm^n^HTO) 
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Wo 
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+2>ffo 
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Vb->* 

Wo 

TOl 

+Wo 
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C^Wfl ’GSR : 3WW^ * bo C^f; TO^TO 4^1 - (to OP%; 

Source : Nutritive Value of Bangladeshi Common Foods, Institute of Nutrition and Food 
Science, University of Dhaka. 

SlMJ'ftW G*ET ft% ifUl TOMMWM *TTO SRJ SfWlW •fl'SH TOfa 3Rt- 
i. czllflJi : CTO b<? -hol'd; 

*r^5T «T , 'S1<4 (CSftffTO^ *lc$l*1$ant> ^CS, ftft ^1) : Oltt> *)Hfon (to- 

bo ■I'oW; 

\3. vft ; (^) (^wcC^-cmE ^jwfSta ^ i iTOf i w w*j<p 

-Ollt» ^jhfiln ^o ■1'oKH *TO I 


¥1W * TO, ^*ftl ft*T, TOf, TO, *$, TO. CTO TO I, Bft. CTO. iftffc 

*roft, torcfr. to, crot. ft. 3 $ro. ; *fcm. toii 

'q! Mk*T< ■dftftvo ^ SRPSTTOTTOKI 4 ^toi*|£*i ftnMlcTO iMMh.'td Wft 

TOI 





T*ai 



Wr« ^r*m 



“IH* TOf^F 

*FT 







isK'fl ^ ‘(C'ijs "0 <H*ijv8lPl^f d<$v© I Picwj ^yilw- 

*tnratft*1 (*n vitOTfl) 


*fMTfc*tHlC*WTO 

^Icnj* TO 

vs. C^ 

8. IWlfth*^ TO?lfa/TO 

<?. l <ff*ta vofl<plQ/^pr 






M\vw TO 


«il>rtJl ^ wwR, TOT vlW. ^1t*wi fc*R*TH*l^ ^ ^ I TOf&Pt CT*PT 10 ^ , 0®*lft 

’BW ^TCTO W*Q 1^ I ^$1$ TOIFW &*!& ^ TOtiT U5*T ^ST «IW I 

^r toj w<® c*it*ii f^aPW» crour ^ i RR>^ toj^ji *!TOBt, to tojj 





>8 




STSJ fcTOESfl sRsMscol «TO i®SV ST CSOP 'TO#¥ WTW-Wrfs WSJ vH^s Sfosff WjWft 

STtfSt STS I CS STOTT ST# 'B v t1i1*i$ *pt»p «iyilcn *#StOt STCW i®S* CS STST SjJJ't ^SOT CTOS' 
W#* ^TW-Wt# WSJ fc*!^ ifirtw *JT«lfi 3TSST STS, ^®TCW ^SS TO ST SJMWb TOJl> TO I CSSS- 
^ flfWI TOS STS *ffoo-oooo ft»cTOjl»lfo Sfos States I S S% ST ^TStiJ 
WTSST TO CTO 3$ I CSWSJ TOOTS TOSTfaPTS 4SS SSCSS TO TOT TOTS, STO® CS 

STOTTS TOT ssfi> ®3MH$ sf&W Sfilsltfl STS* I 

TjSS TOWlfawi M# SSS STRESS SSS, ftwfOTS, TOS WlW "TO wTO wf*^F SfiferfT, TO# 
•tffcrfT, IS sf^t ftwtHT WST 3SS3S I f*T^ « ; 5»TOS STTOlftWlS SSWTO « sft sfTO 3TOTJS 
StSTSJ TOT® TO I ST5€ fajOTS CWOE cS'fI>*i WT$ts TOT 4SI * ^von ^f*SS WSJ <pjhPiah « 
TOWSTS S^S TO TOO® TO I «f^spSt sf^TTOW TOelfaTO S« fc<»W WSJ « ^ frjS ^JS 
wsj si^fa carles, ^jisTSuiis « wtmitI&h tot ^ suites 1 cwrcsr Piffifc ^ss to sffko® tost sts 

ST I SSS 3TSJ Pioo SSI 

STOW ST ^ti" 

STUfW 3STS® $f%S CTO 3TQST STS I ISJ^IW, OT, TO.. CTOSCW UlfcSS WS iSST. TO-SSftf 
STUTCWS SSTS fcSSI 4*OST HQ* ’I^ST WS, HfST. SOT, stJS’JfTT 3^05 CSS STCWW TeST STS I 
S^PlTS W ^®$SS WSTO STUFW SST SSI STUFW ^® cS^WlW ftf ^5 $f%3 CTOSlfts I STUFW WTSTOTS 
CSCS CSSCST CSTSTS ST I STCWW CWT&Wlf&SJ, yjwM, WlSTCSf^S ^5J# CSIS SflfcCSTS <mw ^WSI S 
CSW^CST ^®TW Slf'iwTS WCS 'ST *®SS ^~*1^olCS WIST STsf^ I STCWW SSI 7 # STSJSTf^lS SSJ t^CS 
#11^5 "50® STCS I STSJSlt^lS Mlw] CWTCST^S Pf6 -9>cfl ST <CS CSTS 3t^Wl< SSO® SVSI 

ulcwqjt TOOTS fly ftiWl ; “ 

^SftSTCW SSHT5T S^QI I STCWW S# CSTSS S^CS'flSt.SCSS SftSTS'^f^T WT3II 
s5ts CSCW WTO STSJ f^Mcs STSTSJ WCS I 
\». SSIura ^STO® STSTSJ ^011 

8. STSSTS TOTS STSH^T WStO® WlW WCS I 

C. TOTT WSTSS, StCWW^STSJ S$TOl^t^Sl^ISC?fS, TOTS# « SSTSCSS WJtSlS, w4, 
wjIc’iR)^, 5.3CSIM « WCSTOSJCTSWOTI 

Ifl WTSOT aWfS ^ 0-00 2TS ^TS*if TO 5J3S WST ^51 1 TO-SSftr « WS CTO ^ S^SH TO ST^ST 
STS I 

STCSJS ST CTO 

SQ<1csfl SSSJtSs SSS TO S!5iwScsS WSJ '©#<?! ST CS^^f^ WCS CSQST $ffr® CS^ S^WSSTS STSJCS^ 



-Taft'S <lfaj 3^5 W ^ I v lQ<m*ilS ’TJHT W^CHT ftTO Rt<JD*l!« 'qHt'O ^CT- 

b. ^pr.TOf^, c^3^«Riti^TO^ 

W^oti *r¥ cap* *rt*F5tffar 3^ 

^h^ltMjl « dfl^T 'G3?T35TC f^Stfl ^PWI c^oo *i^«r*poj c*H^p( ^D0^J 

ious*# smwgws«*fftw■rormwf^n 

vd. c^ip© w ^t-w vHc^ ?r^5 i to, to*t, t^, tjjt, 'qhitn* 

‘■lie*? i c»j^*ifiJ^fi*ilfl <a ft^Tti *r* ijHc'o *c-q i 

8. chit's w c*hr- ^*r, to, ffcft ■*it^^H*jc'oi *n, 

c*nn®r ?r<c5 ^ i 

<f. OFJTC 30Jl«R ^nft ^f^JlH « ^Jl»l%-^^r5 '=ltc^ fa #fl <PT Wl ft«t ^I 

'ij. mj JjTO 5.CUC<t fa *lt, C^ ■*lt^' , 3 i f!Hl< TOU 'St »T¥ SNT® ^C*51 

W fa& im ^hjtojic-’uj «*s i ^<w"iu to ^i*uioji»! fast ^ i 

V. 'lf?)<1tJJrf 'snt^P fa*F ft>€1 3 s W C'J’i 3^s 3,C^1 v lfiifa® *«Cb ’®TMJ f^C*P 

*1> : sNr® I 

is. *J1tHJ $fa1c< t^ltKflJ «iHI *1W, C*JI^ 4 'oMC'o I 

bo. v lf^^'ll<I ^INW *11*1) C*J*1 ' 8 Pll>iJ *n TO >4 [‘fafl/Q *1^ iflNc*® W I 

fac*l!fl-facil5)<i (bfr-bv-TO? s«^lc* , Tfl) Ww ^TO ^l*rr©lft*l 
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Source : Pushti Biddya. Institute of Nutrition and Food Science, University of Dhaka. 
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C*T C^lcil ^MJVftlPl^lU ’T^T, ^T-Tfr, ^ifa* « C$3 WTSfa 

uiwH fa til* facHlS), 3KT3W nlwi ^KTSlf^FT ^ <WK*1 C^f^T 

m C*I 'slfr^lu *l4nlfl <lfam«T *<5 c&c<j c<fr i «C< c<W ■*lIifal* l M'® 701 

’siflro, eri'Slij ^fTOw 5* c*7 Ptalfos) ftsfa ^src^ 

Ptalftvo ^cn I fto 4$ Ru’Rumi nun «r1'S)«j ^ TO W fituc* 1 T^T I 










*? ni^mh w^jpt <w?^r*nn awffc^ « otorPr* ■•ptacM atroi ^ cwt ^ *j^ *w i 

^5 « Ifaq? 3tWt ^ftC^U?T SJCflUJR « aff5*T «1TC1 I W»T 3TO ifilMW J?I<MW VlRtU 5»!T$ 

*rt i 4 *rj (To? •tta « ♦fravuSta^Slu df^'in^cnf >iw^ ^ ^ 

^ftot ^HjgwjJi ^ ^ ^n^c»n? 'Q *i%jfrj (wifa «jt»fl %i? ^ 

W^J <ft*TT S'lHH <ll*J$ W ^l<Hj<P I 



'jfa Rita ►pH ccjRt'a ft©® <pujcvi I ^c*i! ^CTT— ; j?, *p*t 'q *rcftr 

W«l 


m>\ Tty ‘ita-TO ■JIWJ acs - , ffrJT « OT ("*<£?, OOTT« TOTO) I 

tJWJ W7 ao^ g? ^?W af% « I 

w « >i<f^r5i ^rcar ac? to»t cs^o ^ «iftawiai *rcfar i 

aaWWta TOT au^a^U « lamHt CTO £$ft TO? C^K- ^fi>, TOI 

TOT TOT ;rfft>PH tf? C^ft? TOJ Car® TO I ^ Ft? c?f*t CVfc^ TOT Ptfloti fofwij TOT 

&f&'© 'jftJft^pH *JC*1 <PCJ5*1 I 

TOW <X& TO a^S ftf%a TO SPpfe C«TO 3W TOT '©lft<?l fcsft TO? TO? ^5TO dcTO^l* 

i4?1, C^$, *HK, ’Q ^JPltir a?a *jlc© fea^fc v 1Rn1c ,, 1 c fK^P, c»iftc^> *V*h flWw I 

totw? to? ^iTO cam *ttoi a?m?TOaTt^i toto am?t aro am <?*ca? 


vtfT-©, ft«ii, 





Sqwofl ’dffaTOTSt 


bb- 

sWt»wi ftcw 5T WS RW STS I TOS WI CTOS ^ TOT 5T WS TOS sWtss WTO CSS 
*PCfl WcTO I i£fl> "|5lcflfl 'S'il I bldlfl STR 'S"®® 3.1*1 *?t ft>* WTO 5j3^T <7>fll &fb® I TOR 

CSTO WSTS ft,RCS ^fl>, STSS ST fi£>S, <S<Pfl> TOT CSC* TOC*1 RC3S STS'§hl S’H»ilW]c*il StTO 
TOT TO«r SCSI TOCSS t^’WCTO’ip^WCSffcWf&ftrCS CSR SflS WCWI 

shits* RR »£lts* WSlSCW WTO*1® TOTS WW ftWM Rwst TO TO I WWCS WW $WWS 

slsftt* Wsj'©lPls»l* sIWsj PlCS CtoIm WST TO 1 ! TOT $ffc®1 

CTO VUMS SSR SlS$ CWft>CHS $TO$ fcWT I ®CS %5WR SIR CSft CTO iSlwn W%TO ST I 
TOUTS CTO Pf S$ TOST SW WSJ®lftTOI WS*R ®TCSf TO1 

visits* CTO fS-WRCSrS WflWSts* ^Sl 5tWft#fttCSS '^3i TOTS SSS f&W WR ST I ®T$ ’TOT 
ftRR fH WS^t TOTS CTO WRSI *TlftS* TOW TOUtffr ftRRS WSJ 4SS WRJS TOW STO TO 
$fi>®, STC® W SSCSS WSJ fcWSTS WCWI 

STC®S TOTS STTOt® SAWWbJ TOSt $f£® 1 TOfSJ STC® ’Sifts WT<StS WTO TO TOUT ®TRTI STC® TO ST 
frf WT^tu CTOW WSJ UTO WCTO WSJ W%TOI WSWltRS zlftPh STC® CTOS WTCS Wlftw STS^J 
*Fgm ^5 ST TOJ *1% frRJSW ®SS WSI STO TO$fc®l 4®TCS WSJ STW$ TOP $-J® #tSS STSS TOT 
CSC® WCSI 

St WlW f’S I WPft ST Wl®P fs TOW iflTO TO SSCSS WTO, W TO WPt® ^C*U< CTOS 
SSt, TO TICWS5W WCSS WSJ v5Wt1S*i TOT TOI tflUT WTO ^S SWTS TOl <Sl>TCW ^S 'WcSSSSS SR ^C® 
WCS, ifltJT -rSlCsfl SRI ®TCW TO I ^CC® TOf^ utwsPw WTT^ WCW, ST SCW ^nx WR 

c®rcn, f^ ifi»pw «rww^s i ^sc® wsrss® apr afiJvrc^ arf*Tsf 5ft « wc^ i sftrs, I^pt (ssscs 
®rsn wsts), f^T« ft^cft arftw 5ft ^sraiTs wr i ftft>, c^rw «cwro sc®r wt%i w% 

f$fts ftsr ftcS ^®ST3ITS I ’STSST SWT <WSW *lftSTCS 5ft «fT$tS WTO W^ f ®WT WWRS CTO 4^RTTC 
bftsTOS ^TTTBft® "TOS TOl ^ftw aftsTR f^f*T ^TSIRS ^Ivs 'Q ^WCW TO5 - TOS ftc® WCSI 
TORT ^SS WRJS SCSI *TC^ W I Wt ’WSTRS SRJ TOS 5 ^ « Sftsf WTTC^S W5TS SCSRI 

vl^I W*QSTS WSC*T Sii'i SSRS CSRCSCSRS CTO \*l^1i 3.CW v tC'^ I WtcVG ST C^PflJlSTl® WSTCSS 

C5RQ aryls' ^ts wro wcws srj ®trt i 

W^TJ Wl 

SJT^WWSRTOSSRSWWS^ST WTOS^ICST%'^CS V 1C^! WPJ STOS ^M'f^RT 3^- #tsT^ 
^ ^STS* TOT W« SXJUT TO\ afsCSCTS SHSC*! R’JCWS Q® ^f^S, WRJS SCSI $^R5CTO ^Ps, aftcSR 
I W^®T, ®T 9 T « ^CJS aftST*T ^Ps I ^»|jj*1^Jc*il TO^TOTR WSICW WCS WI WCSWf^ WS*T iflWCSI 

3ctj smi *1*5 wcs i csss, sftcscs W^®f ^P*J C*TR ^tW'JS ^Ps SCT> I ®MSTan csw 
WSJS^T $SR5CTO aftsTCSS ^P*3 S^5 W*UC^ S^ S*CS I 





aiTatffaat aiaj a*o< •ira Rat® ® v n*iH i ^ ftai® ^amR^wrca trRn ^ca i <£& 

1>ft # T , Jc*il R%*J *w*w aa I aicajs 3 'SKalca 1 'oilw! food poisoning aftI f^lJtor jjm'oic^ «ils»*M 
^GJ *PJb afclW TOT! 

w^ta vc*wj aa, Ut^cUto cwfa. f*)R5 mm®, "Ida's aiam ijs h 4> a>t*i c*fw i 
^5 atarca »r*t aa ^ wMid> aca am i aft v if\5*ft wp ft=t cwtt ajw amr am, vamw or*lt am 
ifl?I *pa ^l<w fc 1 frsft *c««. | ilft> caw® «rl'S)* ajSTO Caaa- ftS**, «ii*r1liiRr*iR Sf^ft a3IR 
amt 'oiiffte awi «i4» 5,cu am i UcncUi, ’iPw, ^i&is fca* wr-^ta am® ^^cam amt *rt> aa i 

atm ww atajca ^raai ^ a^$a va, am, ^afa, am « ^miat atm <am if$cs* cacs arfa i 
waa c^ta i«wfl> aaca « ?atca w*r Tjacaa ^ ta caft aca w amroa arnica , am aaca 
amam, ajw afttw ai astft ^ar® aiR i ^iw5 area® nh caw smm aTm 
ftft^&arca ^laai aw ww atft i/ja^^tJrwa aflrft cakio® atfa i 

<RT *w^eHa 

stf'sac* atm aa ^tar^ ^a « #tar^ amt fts - ^ Saw**;** to® *rca i arft « ^awr-^tar^ 
^ft® « fcacabwa tot ^atto ^ata war <sa$ fcawffi ^aat i wr 4 ^taaj atmt? a^R getto 
=?tai %wa atamrtfft ^aa 'aaac^ atoetw fta«a ^at caw atm ajfta -^at aia i 

aiftfoj<roic« ataj 'Q aiwi?twR aan aa f^wa ajaaj ^aaaa ^ca i ^itaiaa acaia's 
awatt^a aiaa’ia ataj piwI a^at aa i ^aaR arnraflJ - ata uoatca $(.5 a ^at awt— 

b. j aiaja^ca 1 a , ?aa Fc t a^aT ^a*fD 3tfta v i r a < ^ 1 ^*^*1 a*ato^ amja<5 wca* arf^t 

^toa ^Btaf« aita»d>to <w4*wtotoTc^3f^5a*aTaTai at^c^ f^a a<5« ^®rca 
’W^a a«aT am 1 

catotwia : $ a*ato® ^tai^a aii^Pa « tot- c*ichi&i$ ^f^caa wai sitoata ^at 

am at 1 cal^^tcaaa a^ato^ 4i&i i ita^-aa%, a^r, at^t aait atai, «ri'S)i ataia at}® 
aratami 

«. a , ^f^c , o aiajw « atatHarca 1 o° ^rora^t? ^^aat ^ta f^tcsa waiarm atat aa 1 ^ 

abates atmaai ’stem atc^F 11 &to a , atos ^ t>f^t araf-aafer, aa, vta< aa, am, arc* 
w**t amt aa at, ^ a , ato^ sq&fs atata, 'at^ato « ^hj f^f%^ aa^aa atata w+*\ amt 
ami 

8. ar*^<p gar : atamf^m - amc^a amt aiwm a^a cam amt am 1 4+iwiw (Preservative) 
aw 1 ^^pnm catwt ca^i atwi f^tto atotw »*$’*<? aat^ acata amT aa 1 ato 
atotwa aw wrw atcai gcata w ^toi atamtof ■ro-*<?» ’tat^wr aawa ^a^ajaams 



*o ^tTOTTST 

STOI 'lb'' Wt¥ ?T*T TOT TOR VlC® ^flW « STTTOkfaTT Sf'ilC® RT TOS C^HRJ 

<T*lt*jR<P <JJ<Rta TOT I <pc«wfi> $t*HtTOb sITOjR<p RtF Stg< TOl ^WT - 

(i) i^JcTOIs ^iNlcnfl 1 ^Ib’s , blPR, ^PT sj^l^c'a Rc»f*11fl sjs^Is ^I*Vj csT*j 

TOT ^TI tfjRo&s <?% tfSMlW Refill! SW I 

(*) *H*lwd>i! ■Wt C*PR Sodium bisulphite TOST Potassium-meta bisulphite SJS3TS TOfl 
m*. sjWtEftfll«^u!u dtowPi TOT TO I 

(«) Sodium benzoate- 4fl> Benzoic acid-^ TO*T I ■‘PCS ^ij1¥ ^BT dPfc^o 

TOS I ^PT, <pc*hj ^PT S'oj’R ^^C'Is WR Sodium benzoate ^5 I 

$TOS sMliiR<* W’^TOJWT Propionic Acid-TO •PH TOl Sorbic Acid-TO ■PH 

Sorbates RSTO tos *T$, RP£, HPwj, >TPR « css»l$l ^TSTTO 1 toI TO I 

£ v lcs fcl^R® fllTOR*? ^ic < p < p Sac^t* TOJ WR ajar's *113 nH Rj[ R;j I RR& 

v lflUlC‘1 «S$ «ITORa» W^cTO-* <m1fl R WES SETO TOTO TOT TO, '©ken CT'JPIT nHawm. 
RiJ^t flPfi&St 5jR5 A*ES I 

<?. fbR St TOE*tS tJScM *TO1^*1 : P>R 'O •HC'TJT ijA‘1 TOTPfQTWW RENTES AgS*S C^C 4 ? AJA?:'© TO*T 
MMt* I »iAtM* 0S*TEW gr^T TOT I ffcR « »iacH« TO ES®! wftsT^ERT sR-^RoaHa TOT ^ i J^l 4 T>|c*ilc<P 
TO?T WES •IWJEW v tb r ' WEW <?W I 

fSR 2TETO WES WERT WTPJ, CWR « TO>11 TO TOI CTOTST, ^ITH, WpflTO Crl^TJ TOTCW CWEt> 'f3*lA 
WES IbRu TO tjTOl CSE^ ST^ Rcslft TGI m TO” I 

TOJ TOTO?T5J W TOT® 3X^- sJTCTO ?TOBT ^ ^TOT TOT ^Ul 

7T RT TO^IT TOT ^TTO'T ^?T TO^. ’©'PT^T 5.CU ^’TiJ 'ol^c*l ^tTCMJ 'lb •il^ilT ^R5 

I 4 ^UC'W 1| tRJ 5j5*t C^C*P R*T5 TO f 05‘5W I ^IlC^JJI R<>&TO VC r “H51R*P I 

ihw *tw*c*i HHirtfl nm*«'$* aftftm 

^5, TO >ilvic^ *151 CW& ?m TOTS «ri scro to^iRr tow Rst>j 
tottsRw ’prtf sjsto tot TOigsr sjsto RR 1 ^ i toicto ctot f^\ 

'SRT^ « RmtoWvs W# TOmf9|HW TOTJ STSTO TOTOI ^ WcwnPH SJS^IM VTHSW5, 

TOTT erfiR CSTC 5 ! 'otlffte TOT CS>R- TO^R, TOH TOPTH, C*lt^S TOlT ^T, , tpflR, Rolfl 

« R»v»R TOTOJS >TO®T WlsnRr ^5 TOT I TORIRR ^l^t».«lR SJSTOT OICSITO Perl'S 

■3T8R RTOr*1« ^ tot I 

Rf&q TO C^PR-’TOT, Pc»t'c!Jl, TOT « C^Tn TO® g® TO^, W e ?*0 Ripen Ethylene TOW 
TOTftlRW ’HH SJTOtS TOT 5.C^. I ^c*ll TO TOTOTOT W^J TOTTO TOW C*\ TOTV *t-V R*1 



mrtswre tos i to? ^-va mi sw^ms ^ ns \ s& mraft* mfapm 

^faptfasr c^c^ m mi ifl ^flC'tfl m ^ft'QTO vc»i *jt*i<"i5lwj wflW cm ns^. i 

swfs] <p’4i 5^ m* ^ ^flC'tfl mnif'fa mr^c-p mm ^si ^pt mncm w*u i 4fl> 

css sscs* < 3 tt sm^s s\ ^rcm ^tc 4 to to, s\ TOfe 

’qjlftf&PH fajTS stmfa* v t l lictf i£1te!fa4 ^TI iilfl> mm 'SIlH^ 4*W I 

'TO TJT05 JJ5 *TT *TTC^ mi TC^ 3Ufai ofTC^, TO W*TJ 'TOlC'-'Tfl RCT ^T*T <3js^lSlfll (culter) 

^nora wcto Brf^fn «trt* c^sf to i *prj£5*if?Hs3ff « rnintc^^far 

to i ^o ^rcro «rj tot *ffl I 

^ fans flimft** mm sfatm w^j csrst 'sfam cstsi tog ^foiw 

jjcutc’W Piftcs fa^*j , *istotto cwr fa^rn« ^wiwww mrrsrmpp s&TGrarmr jwm 

^ic&voivol *?fll dc«l«M I «rf>fMc<P ^ic&voi SCS -5.C<J 4 ^<jci<j *PT S¥ *fl ^TO W*TJ I TO! 4 
TOTClfaF TON TO TO W* e t'TO mi^PT TON, 4 mRSTOTlFW W^J '©kn* ^faf 

mqt step t ^fsTO^p tom ftor to i c ssms zmm <mm g <*wt« ^csrosr 
$f^'t><? s to cmra TO' i 

'©M* « 

'Ol J rt < P v Tt'©t G TOT ’jfaw TOJTC* frsf?l | ^9*i1 '©NI^NM ^f& $>fi> \©CS5 c^ct V0lC<P ftc"N ^Mw 

fatTCift mi TON* tto fatrwtJ mi *f!TO ^fto fa^ « ^ ■sHcil SS I ^^PTTPF ^jfto TO 
c*ton « mr c-n^ic^ ^ntH mr i toh 1 c^?r ^?r, s\ ttow ii^c^* 

CW TO^ tofa^5 TO, C^rf% iHtelw 1 lftc?W '^faTOR TO I TO TO Pic<PllT»i 

^5t TOe fa\ fans TO 3WT TO I \»rtlc'ts C^TTO ^cmc*ll 4 tJ fans TO - « 

wfa ^ m^gcm ^fafr tom ^ mfaim ?ics?i %^rc3Tto?T '=rfac«R w^swt 
^ ftorwiri «T*m « aj^giiWi4h «nc^, ^it ♦jwm to i 

^VllCHfl flfa 

^9*i1 TOITmT^T <ftb ^fb <pwj c^ct fa"W ^Mw ^jC?J faTTCSl) mi •tlTOT ^»OJ fav£ 'Q 5 ^ 
< 1*^1 c*n ^?r 1 ^>cii V6i< dir ^ sm c^mhc^ ^*tih <jc»i i ^mc*w vc*i 

mw «cm cmr c*w c-^h tott- 

b. ^mSfa^cmrsw to 

\»rii5l<ji c^ic»iT »n elicit c<nc*t coic’i c^h- ^jW* , c^fl?, ■yr, i mfas, *mt o 
^ppfar^jiTO.swW’T. v ii < pt^c'o ws mi^if o ^s^5cmi ^pr^w^jiro c^ 
Itor c?n^it to a ^ro*r tot tot i 







vs. CW Wf"f ‘JVTPT^tfJ, '©Icto « nHT CflTFfa fW?! ^ I 

8 . <7PTCC*!TO \»r 1 l?Jta f^fa C$M adilwfl ^C»t 

C*TO voiMfl C#T 33 I 

\*PlM « 'fit^tWl'S *MlC$fl ftUiCM 

I). <3l*l, C^hl tjlt'i, C4C4jtf41U, 3Pr1^ol*T, CiPItPiHH PlR*^J 

^jrt vim i •was 4 j3 p tH ^jt *re%r >im^rTO?i cwi 

4$ ^t$CTS c^k-il aoiPt ^ *fTOT WFT 3 T 35 t<Hk*i-c-»Hk*i *(V*fH TOT 
'°il"M 1 c"<fl l a&M'© 'oil^'ic 4 ? acul*t I 4 

»«j<p|i3C^ ^ l 

'©MwhB "Hofa CNf^c<p “^FIFT fattH" 3t M *J3*1R iStttW *RJ ^R><p<T 
^lltpll *Mk*i! 3faj'e , ^i<*» ^c««. I 

vs. unit* «vftiMwi'i R«ph abiwfl «a?r ftww wi pencil i 


8. f\, *t*w « 



« 'ftMWt'd tJMJ* ffc*PM S ftaPT 


•*I — J4bIW <WJI 4uiki I 


(WHO) \5k*W ?rcaT foOTO* l ^ 3*IT 3CTO, QPt vai^ ^ ^T Brlft'a ttflt 
aJ3*1 ^>uc*i vslu iij<?lf^<? '3<1t>flC'1<J v fQ^v$*i xjcU i 


1S*!MW ^iWSTt ^PfllT ^arTOTT 3TW 3f*T I **1M6 CTOI ^1flC‘1 W tfJH 33 C3 

3M^QC3Ja ’UW •A*$*n « 3prf3f* *iH4 *10£ ^ 3 Tt3 ^TWT^IWIM 3W CW 

*i*j*j!« ac^^<R^5TW^»I hIitvIto 3T QPt ft&i'©l I 

fct!NMMJ ^Pt c^WH «*f?T ijI^wu ^P^ 33, C^TflOTI « ^if^wlvs uwl^i, 

3*r, oiRfe*i, •qwRfcwfc, c^ic^h, ^k, rapr, njifil^yjHi, ^sjift 1 toj c^wji^h W5W 
vrsfw^ 1 

'e*w C*tm <llf^C HHIvSTM W^tCNS *ltOl, <7PH- c4^»1, JfPtCHW, ^5t*n W?I «RJ, 
TlHf^F Wtt f f^ ^RIW W^TT, PWC<* C^T ®TOU, ^<IC<J «il?^ ai^lf^F 

^5]pff^5i c^tm iiww < yt^c®r to »wici ^ ni^c-9 ■wts ^'Wi 1 


wgw ^p^j, 'sjwt w^wt *ivt sppff aw 1 •ivpjoht ^rpr?^ 



■JfWJ C*PTT TO ^ I iBtjrtwMj *i**M*|WI ^X*TT- 


i. toto afa TOrt«T w to i *. wm wicwctto *>. '^ttost tot. cm to ^qtjt i 
8. C?1C*fl fo\pe> *rf> ^CTCH 'G 3TOT Q. **5R*{TOT « ^©Hl I b. “iftcs W5jf*fa TOT Pu^wrt I 
<\. WW f^ww TOBT C $&TjST TOTI V. TOPtf G $W*T I *. ^FPTCTW WIT, ftTOt-’W {fa 
totg ffi^ppnj fcro tot $vjift i 

qfrto ^t cro^n wcH» g«w TOfr ww vw\%+ w ita toptg 
TO^yc^js af& »ii^c*m ^ktt, to^st etu? c*r to<pi>w to “To i 


TOTffllfrl WjCTT TO*t ^£? ^C!K TOT 327TT- 



'iR^lcsw TO*T 

i. TOW«JU »TAVWJ^T 

C<?W^ 

o. ^Mi 

8.^WT^HCT^rC«JwRTO 
(?. RltiVI ^T cs»kil Rbito CWT 

fc. TO’tm T5TTO u*w*(l TO^TT 

‘K.cmwm 

V. ?TOT%? ?TW « TOTO "W, C^TTO*T TO W 
^. t*H!c*i WT*T ^WPl^T ^PT ®TT^? 

i. TOT-TO R*ic*1n ^TO 

TOPTT 

o. « Ru>r?jv*i 

8. c^MMlfll TOc<* 2TO CWIT 

C- ’iRro eMC^ Rf^J'6' 
b. ^€T^BJ 3%^5^®T 
t \. ®5J ^t^TTOT ^T TO^T? T 5T 

V. TOPITOS^ 


wn^wftfftwpi 

C?TC*fl ^J% T&TC’fiJ ^BT ^IPTff ^C*l ^T TOI TOT ^ffc*T ^TBFI ‘Plfl't igPT ^1*15 C*1C$, TOCTO 
■^t®K ^qlp© C^BTQ ^ST WT®TCS *HW *ft I ftR"P1t «J«tfl« ?*ITC*fl *JTiJ, vflc< C*T C^GiJ 

w#*ter ^ tos tow ctoh ww cwit to ^i fw farm TOarro '^mr 
CTO*J TO 5 ? <MW TO*TTO*t <?I>W <3ji^<J f&fWti tow ! 

SWW <jfac<? TO TO WTOT ■r^cnu «(Wil -ww 3TT l »!▼ TOW w, c^lcitocn CTO TO 
■^TO C^^'W *TT TO?TI *5?TO TO VIHR|4 BR»s>i 1 TOT tfCTOR ^ TO® C*T TOW W*FT ^T 

^HW *flM. TOl *0 t HJ ’TO?' RPH C^lC*f1 TOISF ^£J TOW ?T I OT CT VTy^ijC^J ^Pfsff ^TT, c^lfi> ^TOIM 
TOT *fl TO3 TOT *ftwi *filHJ f^lP*1 TO^ TO^0^jft> RtTT C’lW ^c^lcfl ‘MW ^ I 4C5 
TBPT *Wt<J TOTM SJTOlJT I •TT -5.C*! ^T c^Rl ^f^T5T ^T RctjI^I'oK C^WT Rc*l 

^PlR»l4lu-9» ftoTO»TT ^»T ^tOTTTO I 

TO? 7 PPTIT'®T ^W, TO? C^TO wwltil ^R^lWfl ^5 ^?C»«J ■'i*pijI 'Q f^J^PTT 

i wur ’TTOf« wts • p iR-*iS) I TO?gCTO TO 7 !! ^PJTcerU ^*{ <u<wl5) 

*T^ ^luRw TO^T ^ ^PTTWiT -ym TOT C^TIPT , ?TC>T I ^fTOTOBT TO-^I«5«0u) 




*8 


fc;f 6 VSA 


toi 4 to wp ^ 

wn-^twr <P$f©1CA PmiC-1 TOT I i£f?l W3T Ajf&’t'© ^ ^Wd^OTW! 3u>£| 3T$ 

3T^r 3T cro; m atoi 51 3 TC5j to hwiRT atbfci 3W faunot »wcb« jpri^to® to i 

m\fa* mt\ 

»iiw*# A)1^t3A 'Jjwwa to ‘TO'ftic^w fM^wm ajah.1 to i 

illW^# <?il^c<? CTOUTI 

▼or ^3lc«rfl j jjtelft<? cak'® stTaci Mlwi TOTI 

*W<pl(3 zJcx>^l 

b. 3TTO CWf, te?T PiR'tJ TO i 4 AjMICA 3*^T^$3 Stf53 ▼W ^tilA'dlcA ilct'K TO JJWW3 I 

3iw c»mc-m $2»h*[cti sjbnvwRTO ^<Rv» to i 

\S. SRTO fctJTTOlHJ TO1C3A CTO 3TW ftllf 1 ! , 3l$3 3TO«, TO* I «l1^*fJ i Wl 3WT3 

TO3 31*iwi CTO*f C3C^ 3T^3 <6 cii W 3C*w1>l %T3 3TW I 

(AIDS) 

TO! %3 TO3ty3 C5M TOt I <nffc »W!W CTO I AIDS ftjtlW ^3^ 

TO3fil*tii fito *5 ^ tot cro ^ritffT to aids wwnft tow #if^ *ww i 

c*rl^i*ilw i£RI 3CW 3TOC3C3ft I 

3I^F&<f Raw aI^ws CTO Cfll’t^sl*^l<s»»ri 3t%WT*T TO5 ▼TO 3TW I ^IW TO $ft£P<T> I TO1 c*ta 

ac^ tot 433 to*. w 3T*twi tosh ai^l^wiw 335*3 ^Nt^b ^1*3° sifcow *ac® 

3Tf?T I 4 C¥QI JK$* «!Jlfl>Af& 3$F53 3TTO3 ^t<l*X< W af^5 TOT® 3TWI AIDS 4 

TOFfa Aifatf f^WT C3T3 df&wW ▼TO TO TO 'qVs'l« caT^A 3C& I 4 W3T CAT’lljfl 3T3 
OTTO TOW 'TO^ntf $^J3 c>afaPic«Pi topT ^n AIDS (Acquired Immune Deficiency 

Syndrome) I ▼$*ilt*i WM CTO ^ *ITO3r T?Jt ^IT, TO TO Human Immuno deficiency 
Virus, TO 3 ? , nr*c v l HIV ^*ri WI HIV C*W j ajt'»lf^<p CAM 3f^ra!TO ▼ 5 ?5T TOA C^BJ I c*iC5A 
A^tatw 3wn TOT* 35 HIV AW C 1 ^ ▼f^TO T- ’TOTO TO I TO TO 

TOjUIA CTOE5 CfllM SlfecTO ▼TO! *rt> TOITOI i TO TO3 351 ca 3131 5TOTO f^5*T CTO35 

I 4*pro TOT fetpfMWl TO;- T^CfiM CTO, vficw CTO, 3fiHtWCIM CTO TOl t^TO I CTO 
C3W HIV TOFTO5 35 ^ 5>5 M& ^l^wa C3C5. CTO31 CTO 33*1 331 TOT 311 31^5 TO5* f^3lW 

5HW TO5 TOl TOT ' 5 fiZPft® 33IU5 3tW I 

4 CTO3 TOT wPr TO1« TO 3tW C3 3**1C^ ^toC5J ^C3<? TOT C*TW I TO3^ C^3 f&TO 
Nl3JC»^ TOT€ 5J%5 TO CTO 1 HIV ^ 5J^5 C3W TO I WT^l TO^. 3lft- 1 gW5 TOT 

rfl3 ^TOTTO TOIC3 ^ TO^ 3TW I ’t^ol 3to 4 C5TF1 ^TTO TOT TO 

3€HC3A TOT 4 C513 C3311^5 TO I ^3 ^CTO TOTTO ^TTO 3f^TO C33 CTO 5 ' TOTWl^ f^*J5 CTO 
HIV 5 T'^ltA v ® TO® 31CA I 3^Jv|?1 5^ *f^HC3A 3TO HIV TOP1€ Ajf^A AC^ 315TC3,1&13 3T55M^l5tC3A 



far* 


Pifta** 'sjT*fror Hiv to i t^iw, awgaj am! ore at>r® nor $ caw i 

am, aift, wht cat%r »naww ~k4* aiat 4 caw wTOa nwi atc^ at i ^®ca ^ 
cawa^, fW, awt awyca wfw ^eaia «rwi *ro cafa i 

aids affcora vm wibw «$$*$ faa tot, Hrv w*w 3terca art ca ww aa$ca* fan 
CW8TJT I ' Q MJC^ J ai *Wlfl ajaaJ ^P5T ftc.erc<p HIV nSFa'T C^c*? *pifV© aNTI 
at JW, ^falfa© Cafa antf 4ai TgW awlanSItW Rlfow aTajta HIV ’WWfil aTOT waft's 
^ca AIDS culc’lo fafla a»*j1c*il ala I aaa»la ^a*. Rtejj ■'il^lRfa* maWCat *MWajlft AIDS-^J nEPaa 
^©Ica art Ca aq7«l «r*i^tD'S'l'©1 TO - 4 CaW CTOF «r*iaHMc* *jjf naT Car® WCT I 

aarm wSabtf*f%2fm 

■|5)«$ atywa *Wa afall I ^ *tftTO» *l1*[taa fwJlOTI aa CTO 1 <RF^*(4 ajfa«HJ a*Tt Car® 
area i ist A’faaiac* ffo affla Hifilvj ntatcaa^ i -fitaw ffo aiata ^ ^ Rafa® aftaatfr at 
aflaia I vflW a*fl fttu$ ^ «rt TTO* -ll?ta<? ^®f i 

»i 1 *iw« #tro ^a, ^ft-OTT « fajfla caeat ^ 1 <*!j^ i aaaa iflwn^ alya* Wftcaa f¥®a awWCT ■»i$<j»'olt<j 
a*ac® am to i ®ca to afro to, 4<rc*n «TOiac®$ nfttaa a^WTOTa farot 
n jit's to? ar i faPH 4?mn f*afa® -i5)*d£i ar ^ji«k»)u aaj Rw^ asa ac® area i arcaa 
a<R>% 1*^a *scu va|< Rtak^a 6Wa, fS<? c®*iR *ii*[wu &*i1c*m', , ©la # il-fw5t ^$jtR R^a ^w 

«i^'ota^ an^^^ra «aa i ^ ?fT^®i , r i ^r3 ^jy\ awieM ^sw ^fpw ^i^iwj 

« w faR® i 

^T*ial wl ^nR, fllu^a "t5k«« fania to i ^ ^ farf^r® ^iwaf^ta aji^w atfa, 

^5Taj*T flip'sau/p ^T US^f 'G JhQj*^ ^TOJ c.'oHI *11M I *Pt*1 fll^ocaa fa 5 ?*! a®CT l ^ 'TH, 

Paf^ivs a^a&^ia ^*o faa *iR l tfkaa Rf«« at fora ^nnfflcv toj c®T*n ata, v»iw 
TOQ fappn ^5w i tot 'arialcna TOra^f a*^li^H aw ~ws\ tot^i<j* 1 cao? area I fot^ 
R?jf»ivs a^nia 5 RRC ’ffta^ra ^iai Rta^ l *iftiaa aftaia 1 amia ai^rr® araa, a^ &*ii&t r ia , ^a'®i 
TOrt a»ar® araa, ar®a W5i tott to, ^-«npi to, iStw W R«a c i ^ to i 
CT i^awtr, ^ *ifkaa artarft ar® aiar area i to toc® to, ar^rtaffa afaRrsi jpra aitarca 
fac*ta , ffa^t -aaa toi i RaR > © ^saa f^ "itftfaa 5 Owr^lc^ta t>^l <Fac® aca, arcs 
croa aiaia aTt?rcaf%TOU afea « a«ata ^carn aia i 

aaa, fofa^ a^a, aiataa ar^i sj^fe Ra* faauar to aitmaa arsita ^ar i crowa ca aacaa 
amrtwa aroian as, crocaa ^®T aa -tt i 'atata ^raa ^sa^wt anata 'area cro 'Q cto ^sca^ ^ac® 
aka i caaa-c^aha, arro an^T, fflJi, n*p cw^ar, can, aaaif^, 1af%s aro naa ^snfa i 
crom naiaa^ ■ 3 '%, Tsicaa, araca^r, tBRa, o,R», cam^B, aiR ate® ana^a ^'sjiR caf*t ^ca 
atw, af^e >aii«ra»i*i cacaate ^ aacaa ajtarca na?1 TOa i 


Tjifr-8, fawta, ^a->oa 





tiDwcRfl nkro tot$ Tft? tof toftt Nfkr d?v» ^nnt*r n?t to i wwiu ■ton 

^flc.'o TOT ^ *iMcil (Skipping), c^T^kit, JfNCTOT 5,1^1 N5TPT NC? c^tco. T& TOTTO <lf^c« 
CTO? NftfTO CTO WWI « CTOCN Rh<*! N?C5 TO? I d^T TO* 5JTO CTO NTTO, TO® 
TON, dTOft « fafetl dTO TOTFfl TOJPP6 N* bTO! TOt TO I *f<fTO> TON CTO NTCTO TOF 
$*TNTtl, 05dft dwlNCHJ TO ?! Nfalfo TON "TOP? | 

'ai'sjf*R* W f?d^? vW "TON JPf'S RCtf dc.yp iiN^ *l?lwui C^PNc'll N?"t ^Cfl NIPT, ntR *TT?1 *l3]flc^ 
faf**t ftfr? N<^N C?C? TON «N*! ?HJTC?‘ NN?1 f<dN ?f*l I ip$ Cdi RdN I CTO-TOW ^ « 
*lC"©w TO!? TOT ffJOSJN 'sn^CTO TO’fCN £TO?> ^ d*Gt ^CTO dftltTO I ^H^-^|1*i*kn* V/fc 'Q PfTOr? 
bo/** TO>! TO TO 1 ? 2TCSTTO i TOT TO5 TOT TO, TOTO TO*I$ 1?CTO C?TO f?3N C?TOT ^Sfoa I 

NCTO f^dN : CTO*T *f3tw?$ TO, NATO'S f?dN C^TOT 2JCTTTO I "fffa « TO C*fc$ TO« TfTO «CTO, 

^fwt, N*TT% ^tTOlw *j? TO fk? PN-TOCN dNTWt? ftgi? CNTPT TOT fto TOP! to^ cto- 

to? to*f «r^5 fajjN ?? i 

TO? 5 TO? Pt?T TO, d* TOT CTOF TOT ?*TC3t VCH'Pc?*! TOT6 Xft? « TOC^ f^JJN CTO?! TO I TO*? 
^4lNWfl TOGPT %N TO! TO l ?*f$? NTfifa JfCTO TO fodfaWM fldlcTO iNto* l TOT? ?*fkj TOPlN 
TO N^flTO dTOt? TOTPI f*m C^TTO dNl>T ^BTO I 

fi?j|'o PTTOCTO TOJT NCTOCN CTO! TO, 'J^l? TO ?*GT «f|\S*cS* CTO ’iRiqOs ?TO TOETO I feP f?*5 
TO NTCSB1 TOTP! PdN TO*! ?kTO I TOPP NTTO TON dfflb*fl, TO*t!f^ TON, C^T^! TO^TON, 
f&aRwiTO ^$nfro totn'q f?dN d^r tot i ^ nws totc^ tot Ntfrro? totw f?3N d^r i 

'a^Mt 

>. TOTOT dTO® CTOfl» TOTOT TO? 

d. ^C3F!N W! ^)Ic5j|Di 

C^ 4J?^« WlftHWII TOTT- 

i. A, D, E 

ii. A, B, C 

iii. A, D, K 

Pc&u t*hft» ■^tkp? 

N.i'Qii ?. i « iii 

d. ii « iii d. i, ii « iii 

fkro N*iunnfl> drj?^?^Tto i 

?f^TO «TO <?o CNfar 'Q ^®'®1 i.(? ftTO I dTO*M TO*!®! (XC? 5 TO ?^J ^ TO5®TT TOTO! ^6TO 



CTO 'OTRkOT CTO 8 Cafa TO CTO I 

vs. af^TO CTO *Jc«1w^t* ^hhlDu ^TCT- 

i. TO &«i1oc*i fta act? 

ii. C*lPf Hl^a TO *fC$ 

iii. aTaataJWIU area 

ft cm cvhft» afaa? 

a.i « ii a. i « iii 

a. ii « iii a. i, ii « iii 

8. a^^sina aa uR^lo (BMI) ^5 

a.**.« («mi) «. *>.* (m) 

a.8&.*a(«na) a. bs.w (m) 

«T* 

i. >8 <TO< v»<? cafe? 4a* $K>^a| i.<? feUta l '^ca »ll«Ub TO ’TTO, areata 

ca>W -jfe C^ I f^H 01W,* ^51 war a^Slfaa ''3(1 I 
a. Wl^jfb f* ? 

a. cafanajiaftar cam aro ft ^ana? 

*t.^ Row c*n«i R’IIop w "if®* to? 
a. ^5*i< aaajT©c®ira aataic^ra $*na facsaM aa i 

$.. froa feajfl> caa ^a* 2 f?foc*ii« ^a ats i 



a. arc^et ft? 

a. amj«iw aro ft ^afta ? 

a. ataj fetalR^* ainjwita faam mT*n ajaafe aca 4a 5 froa n^w* ^aa atai 'oiPn»i Ma aa 1 
a. d BO*'© aiar fcTOffilfr ca^ ? fac’jaa a*a 1 





*nto 3to i ^ ^ oft* ^mr <nft *nt i *thi TOrt ^ sjwrato *nto 

^r*f 9<i ^w i 

^ *tT& c*tw ^Rn- 

• *ttto *rf ^f*r <?«'.^s *lBre i 

• *ftf*to <JHJT *wjc'a ®11<3 < I 

• <Ttto faf&U ^T ^flCNO *fRR i 

• eme» tgf^ <3 er«ie? Sftto ^j «flto JJCTO^twi *ftto ’ s TfaWQ 4JWJI <5 J 4CM> ®tBK | 

• *ifa(.<M «ttto *JT*ftto ^tot %5^*t *TfaR l 

• tjtspfjts *nto siwiet^to! to=n <m® *tnre i 

• *t# f<0'»i < THj c 1 «jQi»i,'l <ljNJT *114 < I 

• RK*ilwtH *Ttto §*PT ^*IC fc t4 RJNJT 4*4 M <1t44r | 

• ^nf^or* om tow *tm i 

• fto «TTto® sfs^ tod^'l "4*4^5 *11*^ i 

• *tlf^R*t «lt®MR*Ri c«pH«i « *flto ^(US *tBre i 

• teniH ^rtfsKv ■‘iifHfl i ?}ton tow ®iflrc i 

• RHfilwc't <Hto ^5 «pt ^s?to sTsm tow ^rtcs i 

• "llto ^ ^Tw^tMu *iHilary®' C^H*I to^T 4*4 c® *114 < | 

• HlR Sfffa «l1*lto^4 C^lRl^ ^‘TMo'-^MH CISC'S v l!44 | 

• ’■utokiw toefto’®] to=n 4>4c® «trw i 

• ftoqi v i|P|4 4 j 45,14 iflTCX arta'HMl* fipSPl flTOI ' 3 < 1 i , i^i''i J ^ r I*P ^1W ’IRdHhI 4*4 CVS *1flR I 

• *flto *K5»c5*i ( 1 j^lf*i/^t*i/ l t“1m 4 j 44 .N 1 ) 4>l4*T 4*4 c® •IRR l 

• 4144ft « *TTto ^wVW •»ic>'di®l ^jfol *C*J C®1Pt?T4 '<w< 4>4C® «tft4 I 

• *fl% $*P1 4lto ’TOto 04ft, C4T4 tow «K»iCb^WV6t 4*44 I 

• “miR *rt , tto^4 *(Hf4^ ^nftoft" - toiw ^cb®^®! 4*44 i 

• ’fTto^’IMWN ^ I 



TO ZjTOl 'SW MT'eMt TOI, Mlfa TO TOI *T<CTCM 51W«) l TOMWWfl *f8TO 

to wfa i to, mtw, WM-wMfa sf^tes TOrot 'bo-&o to wft mtcm i Tfaffyctei wsro mg to# 

•lift TO1 Mfa® I TOTWM C%5 MTTO TO Mlfa MWfltytf I 'Sit Mlfafl 'MMM TO I TOW Mtfa* faf 

^ *iwwf cro w*mt to i 

TOTO^ 'Q 'TjU'ilt^s CBPflWfl fa TO 'TO, Mtfal TOTCM « < 5®HH < * Mift TO Mfc? TOTO TOP 
Wf&W TOJMT TO? Mfa l CM TOTOIn TO? TO TO, Wl8$ MWT MTOW I 4MC«?fl MTOW o° WMftMPT I 
TOfTO HQrin ®TW CMTWT TO 8 " CM TOITORI TOW MM, 'S'CM ^MI’M TO I Mfc ’S^TO? 
Ml>br° CT*lPlTO MT ioo° PWpttlCTS M^t MlMfalft I 'Sit TOhrt'SIW ^Ht Mlftl ^S^TO >oo° 

WMfaMPTMW *nfa I 

fros 'q mm i cwmmt fa stm wfas tot *nfas wm^uihi 

fa&J TO l 8° W*lf3mw ^51-TOTO MTfaM TO5 ^l4\v> TO 'St TOt i aflM/fa.fa MT iooo CMfa/fflJH° 

) fa.fr *tifro to tot i TO mt * MR<j» fa&TM *nfaM to tot *ooo cMfa i 
'SfaM Hl?hlR'®l : faJMi Wfa 'sfr* MfMMMM TOT *M, 'TO '•SC'S 'sfr* faW^J (CW- TOM, ^fa®) 
gft^fi TOW 'sfr*. MfMMMM TOT I Mlfa* S&fti falTO *ftf TOT 4fl> CMfaM TO 'StTO ctH « TOM 
CMfaCM 5^^® TOT® Mlcu I ^IW ^i4^a»^T*i 8lWfl MW MM I MlR d|^>fu 'S'-o'fsff MWlVf faWCM MTW 
TO'apfKMTO! ^fro, MTOT TO faWCM TO TO i TOW® JlfauSM $*fafaF® Wfa TO faWEM TO 
Wuw tSMt^f^L'o vflf^rs frow tot to i to fa?M wfa ■‘iwi’jp frotTO ^ pH mcw m i 

CTOTWM TO fa «Rf TOW CM TOTW5 #TOM TO 'MMfMMTt 4$ M# fa faw Mfa®T Wfa 
MltcaTWF 'MfafWR *tMMT®[ fro Mfa® I Wt TOM! MTOM MTO MTfaw ftft H 2 0 

^1T>t TOT MTfaj | 






ffefl = O MiRu M^R 

TOMT CM *flft c*tR, WjfaM TOICM TOT CTO) WTO TOM Mlf^M ji^M (Cluster) MTMTW TO i 





t'oNul *TTft 'RrsI C?TO C?TO CTO^ *lft? RfRI 

RRt, ^R’R R I *(Wl05 R® Rft TOC? TO TO i^RT 5io RCTOt $TO '*^£5 I TO >1^Cb? 
R&co ®IJ? *Rt TOPT? TO Hlwfl '*(.«!Mj I «siW* C?f*R TO*t CTO3I$ TO TOCSTS ?JTOfC?? $*Twl^l RI I 
RiQj? Rftc* cRR Rft (Marine Water)« <w i 

*lft? TOC?Rfi> TOTF®? TOR fwi? « 'JR? C3M, CTOTC^ Rft ^»T® ?W TOTOC? TOR I 4$ $TO3 
TO -NMMI * TOCRI TOTO Rft TOC? I §C?RI CT TOR TORTC? TORI *nfro fR® TO RTC3I R??J? 
^TOR^t RI I RTOJ? ^C*1t *R-^, R»T-t?»T, J[?, S *ftft I *nft 

RT^CTO RRCTO R$ I TO*tI ’I'R'C^-fl $TO TOPI W -It ^R? TOT'S ?!<! ?jf& R?C® TO? I *V*P% 

TOR? TOT, ?I?TOCTO ^TOlt^t *nf*I TO? TOoR?! > TO*t I 

TOTO*TRt ftfct TOft? ^STO s TOR TOfl-?T%C® TOT C?CR TOP to? RT*!^ CTOT « RTOIT? Rft CRRT 
CTOR nt^r TO& W Vitos RTOR RTOR (CRH- ^f? TORI RR) 3p v lft^1c*l Rft ®TOt I 4 *f# 
TOR CTOIt C?CR R$? TORCRI CTOt TOft C$TO 4Rt>T R TORI ft&T Rft? ^*T RT-^t, TOT-fRT, 
TO^ 1 , JH « | TO? ’*f'o<w RTOt^R TOttf TORI (f?C*f? RC? TOPfi^R) TORCWCf? f?^® «fi*llTO 

*Tlf? TORI R^TOTOtt TOI TOTO? 4TO ^ ?T?R vipRRI R^? ^fl? TOfR W? TO •rftcllTO TO 
'ST TO R?C? l 

W*TW Sfacn? RR «tOTtw^lwt 

CTOR RjfoRR, T^TOTTR, sf^TOT, fRTOH, C5TTOTTR, '-TtTOTT, TO, RT«*TT, ?ftS«1T, R»lft, C?CRPT, 
WM<*N $TOlfo TOT ?«R WBr TO *&*>, ^CM<C^ CMCTO C*tC*f^ I 4R CTOR «?C-f ? 

4CRJ c^f*ra 'si’T^ ^n^rs ws$ <£rk f^f f^f (crr- c^jtot, crtoto) tot ^iiRc'o « 
^■|15c'® "gaRlTOs^ ‘BfC i £ l '3pfc *nf^ R RTOT C^f*Rl 'oT’T 'QMS? ®t%»T TOT^ R, WRT f^f f^| TOITCTO 
TOC® TO® R S CTO? ^C® TO® R l CTO*FCa *lfts t 

CTO^3I •ffiTCTORI TOTW ftRfa l TOR, ^ 1 5r*Rf ^Sf^pOCR ^<J*fnc^ CRR RCRTOtJ^TORl 
TOIW ^f^CTO TO? ’llPCd gft^® '3I%CTORI TOIT Ifo RW, TOjfTO* ilCRI TORTOWT fTO*R 
TO? RJtSR ?PTO ^f^POCR RTOT SJI^W? TOTTOBT? ftpTC? RRf TO? I 'U^T? W*TO R 

RTO*T TO^ TOIRJ sfl^T TOC® TO'® R, R ^ITOTOT? TOJ ‘TOT'51? 1 IRItoi TOI'T TO®T I 

C®R?T TO? C? TJTO ^RT? TOIW « TOJRJ s!CTOf% «TOR ’TMR TO? I fTO 

TOT CTO?? TOIC? RfRT? TOJRT 5JC?RT%I $TOR %*R TO? ?fTO TO*T TO? TO? 5 I 
'®t^ tUCRJ TO5J CTO ’nfRI 3 Tt*TO 1 4 R ^flCFT vflCTO C?C? 'sM? TOR® | 


TOC?? 1 ^ TO%I TOTO TOR ®f<5W? TOQ ^MJHJ «(? RHI TO R Rt^? (31^® « ^*1^ 



u-'LilM 








0®T*R1 P WR ®«TSr $%♦ #5T^ R?*fp3R <FC3 «fTC^ ? RRR 6 ^© '31*15? R**tPrcSR 

^ m& i *nP ri <*m*r i ^mi w® *nP, wit** 9 fPret*R 

'®R ersrP : ®»T® Spn^CRS ^SR] € CRC5 '^R •'’flp^ I *ffP Rt 

s ft*T‘C tf l W8! srUIC'S *fRT5 Rf, e?*iJtG ff V'S <I&C* ^fRT5 RT, '*PW ^iPwC'R P*f<P I 

¥P5 2H% WV tfOTSf^tWI 

wrai ^sr® sr% rwi ww wrai <#P5 ®*r® sr^t 'm i rr *rc?r *#a cm Pot #t 

? RT$ '5TC?I 3T8 I C$R? 3OTT, 'STTSRT OT <1I«R 31 ^I'^l Plot's 'ItP Rl, RR 3$ 3S8 3131 3t$, 

3lC^3 CR*W<3 «|$ *?($ I 3T^ ^PsiC®* <j>^ «£<si<p|fl ’STT^XC 5 ! 1 3R3T foP (71 <flP Q*} v llP 

CRrP?. 'aipjc®?' 1 PCs RTC3, RTSTR R3 l Rp *ttP Rt 313*5, C3M(R1 m 3U>C<o 3I3'S R1 I $*( **3, C,*J*13 

gfl^ 3RK3 oipj (.«?*< •2T^ c f NR3M4 &l°113, CRSOTt <1&W> 3BT$ Rt I *pc.®i 3fsc>H «£3p3 RE3J 3'$'® 
iQH «iRIchi C3t& «TRPT 3>f§R 3^5® I C«l»nil ®R (71 G2HpR 'aiRlun C3S5 <€&13 ^®RT ®i®Jl<*tJ3>P 

^’irr i '^nich^ sfErrsPrci cstPer? sfni vo 'shot ^ir c3t3 i w®$ 31P Rt Ri'K*! ®iR3i 

£fE3T5pP CSlfiP C*T$R Rt I VC 1 *! <Pp<P ^PiR^ ®HJhJ £ft3 R3R ^ap<P £jf3RH <3)1^ 5.C^I I 

^TlP oi\ojv 3 jjq)«3H i $*fC?RI «ilc. e ilD'il« vaiN^it CTOp CT *R-*PP ’flP 9 lPc«3C.“RI 

«f5T< W, <3 an% ^TTJR^T (Habitat) I O? ^ vflt ntP fP<MCST (7TC&3 ®RI 

<!<$)'* l vfl^'OlM ®T^IC®^ WlPt^l, 5°11<J PlTI ^Wl #P^I P^T5 <PW, ^>N1 ^<1^ ^T 

V 1|P'?. *fR <PC<1 'Q 'SRTRJ <p|(.«t <3)«3^N sft^ I *ftP? PP8 'SIR ^Ip <j6rl« »n ^Jlc^ ’®T^C S I ^)P 
#Pt^Psi ^1 ’fPw™ ®RJ« (7TSR vfew SJ3, C^SlP 'SRJRJ <?m Vfl^ w ^ I 

'St^.C®! »np5 >lR*i® >1*^1^ •StRT *Jf^ i 

’fTP^ ^H^'Q p^ ^1 C^R <PKar <1<J^I<3 <P^<3 '©’R I fif^HTI •R-'Pt, ^fM-P^T, >1^Ci]<l ’HP? "5IRWQ 

C^SR ^'6Ul SP© ’®1 C®R R5 I 


« TTR : C5R?I ^R CT "TlP « T!#l 2R i ’fTp^S ^RPmf $1^1 « ®%7R BRJ »R- 

R^t, ’fR-pR ^$ttPr *nP R c ffP ^ ^€int 5< 3 ^ 1 


«hj *nR 


CTOTct? : OTirtl? ?C*T ®t «fT^i 'Q fctSCW ?RJ TOMj® 1 *f$? ®T?*t TO® TO? I ®T?*t, 

V 1|R CTOT tyi >TO*il 'lift? ftcb TOPT Sft*? 'i^s C^l^'C® TO? R, *K*i RT?W5 

TO l 'U«pf^c < p C*TO 'flfti'o <m TOT? ftoftcvs <uhl'© TOfr, ?T '©k‘H ^ft(.*P CTO, 

'aMjfnw 5iii»iT^^ wi c? ®ftrcro 2®f? to®t, ®r* ?® to? to i *nfg cm jpt to ?r toj 

sfl^t $<J»»it'©1 TOT? ^TSTO. <p-fic® TO? ^T l *Tlft CTO7 TOUT? ®T?*t TO*Tt 'llfti'© 'ouj^u TOTtf C^H- 
*TTfr, ?lfa, C®*T, fir® $®Ttft? $*ffl(f® | Hlfti'o i£R? TOTtf fttTO ®C? *Ilfl» <3 <Jtfa C?tf? CTOT ®T 
dJWtfHI ^RR#t? ®*TT? TOT TO? I WT TO) 1 ®’ 4[R TO TO* cHlTO 6*TOT ^ft^T TO5 | c'oRflt 
?T l'C^RjHc.i TO, ^^TO ^Iuc.<p *1TO «f?? CTO«t TOC? l CTO 4TOTO 'ail'Ew* TO?? 
iHjnsI ®C*J TOVt? *UW$ 4TO ^? I 

C®®%? Hnlt^u : RTR% TOftc® C®TC?T C®®%? TO^ TOOT ®7 TO® ^%T « Sfl% CTO 

<pjNw« TO®T C?f1 ^ ®?C® TOC? l ®T$ TOft ’iwl’jfi C®®fr?®t^® TO® TO I 

TOIt-^TR^TT : ?RR^to TO*T TO«ffe*P TOf? WTT ®T??frR® TO TO I TOR Wrt-®I74«H1 
c?c® *w**i<pi 5) tot*"£®f? ?? i 

g^® ®ftfcro : wtw? ^stoot? toi c? ?to ®%?r toto to, c®*rft to^c® wmrft 

RPr-SHOT? ?RJ ®ft[CSR TO18H TO I 4$®ftrCTO®T?T C?*TTO CTO TO?? ®T?T 4$®ft*CeR 

TO TOfti'o gfl^® '3KTO TOT 'SiftsC.«T*1 OTO I C®TCR ¥TTO $t. ^ TOR CTO ®OT 

TO, ®TTO «Tl^ttJlTO ^jjRto -Hlfttv© g^® ^ftsce?^ ^ ^TO, ®TTO TO 3 ^ 

'shtht «n^t toc® ®ro ^r i ®tot cto tot? ?fi b f^r? *nftc® giTO*r a ^fticen 

TOTTORR I 

®TTOan : ®1 9 tTOt *Ttft? 'Sdw^ru TO^TQ I ®1 v tTOT TOlfTO? CTO CTO CTOT, 

C^R gft^® 'Siftscsfi ®C*J TO, 'Siiiftt*? ®TOf «n%I 3J®=R OTO ^ ®C? TOT '-HDu^Sft ®TCW« TO^TJT 

I 

pH : C®TOT f® ®R pH ^ ? pH ^C*TT <iTO 4®fl> ?lf a t, TO TOT CTOT TO ?T ®^t? 0TO dlftf®"*, 
•vrlhi ^r i froc 9 !^ ?c*r pH ?? % ?c*r H-^a? to, to ^»r h-to c?ft i 

4fro* ’iftnH TO TO5 pH-TO TO ®® VCV, TO1%® ^Icfl-fl *lf?TO TO TO?, pH-TO 'TOG ®® TO? I 
•R- 5 ^, TOT-ft»T TOT pH TO TO I TORTO RTR^t? t13I« TO I ’TCTOTO 

TOJW C^^T CTO ^RR^t? pH gfa 'b-tr TO ^TC<J TO®, ®C? ®T ®»T® « 2fT% CTO TOR TOT 

C®TCR ^*|ft*TO TO? ^T I ®C? pH-TO TO TO ?T C?U? TO, ®RC*T J? *1lftc® TOTO 

TOTH TO® sjT^t G ^Bfto? TOTTO ^1® TO l TOTO to, CTOT TO 4?T TO ?T C?f"f pH TOC® 
TO? R I ’llftl® ^TC®? ’iftTO C?D? CTOT pH-^fl? TO ®W C’tW ®*T® «fl%*T? W CSlC® 
®TT»ltoPTO ?to TOT^ ?rtc? ?C*T TO’T, W TO C?TTOFW TO I 



■WttW : GrpSk ^ ^PSTU f^T aiftre ? ^Pf -»il^-9 

Tim wn® aifai Tim ^gtq I^ti tito a^RGm tito ftfct aiftre togt i toh ^cat, 
Ufa* g^?i afiMca tot atra*, tit ^ ^ tost cron i to*t ^ ^ c$z* to& carm Tim ftsk 
aTGT *TT I zJ^Fbfl ft«C»& ^Pt Tim l^r 1T5T?? aiftt's TO 5 ! I ^5ta TO *ll«.fl C¥M isfa 

JJCTTBfT TO I Tim ^KT.^'liHl ^1W a#TOTO aiftc©$ <PHOt> atGI I 

aifal ^HWMtfa « *tfiiMl atf% '^ftTO : iflW ^tGt CoITO GTCTO GT ^C&<3 1 WT ^<? ^1*1$ 

aift T5BTT ^1^5; Cafar ^W arf*$ (-PoTO TOt) TOlhff ^SUTTI ^5T TO^k ftfc*} TOW <tmlfl TOT 
Tim *TT I ^InIcto C*fl> GI atft TOC^, W TJteJ a^TO b TOa ^C*TT fifol aift (Fresh water) I 
ftfcr arf% to m*a kero tost to-^, aTa-ka« .jgw aift hhi^iw afefaro Tjffo ■sgi 
x*i«, (aifoi tjto -hHc.4 ctotbjt ^ tottgi acr R«ikv© orHcO i ^T^f^i aift tjt totrjt a*a at 
GTW at$ 4TO apQSJT C^W TOST TOW <u«wjfl afa, Caftte aHT STTOT ahlnPi<? aatf 
(GiTH-'antfPw) amr ^ni am* «i*ri«tft w a^ i '®mw tothgw amiciw $nGi# aifai 

aft^M ^ TO? ^JT, Tlfre TOtHGW 3jm aipR**ia *C*JC*, ami* ^nf^BT afarTH 

’*'0 '© I \s!$ ”flPl ^TTJTGW 'qvoj'^o ^ild® %.0o v flPl ^1'olc^ ^IH 

TO Tim f^5T t&SVZ) "5GII 

zj^cv© ■’ITf^i tn. Tjtc^ i Tf«n effirs (OTbh 'flPiDa? c^m gi ftofl CTO 

, ®m ^T-kenfl *nft) <rf^© ^i^sgt 3w*f toi i ^^t^tot 

^OI JKETT CTN « «TQI ^5T ^I^IWJ f^GT 'SUPTI ^ 'Hf^RI ^ ^V\ ^fm- 

k*r« Tnjcj I^Tgi ^tto ^r« f^Gr ^tpt i ^tif^Bi ^ 

'4 1 ®P 1 1^ 1 m "5GT ^ ^T®T ^WWI ? ^ m ?K»T '5051 m, WI 

Tl^fte fl lk e P© ^ CW <3GT I 35« TO ‘5TO, ^W\ TOI CW | '5^TT dl^^SIM 

v 1lpw ’^•iiroiN'i'i ^TTO Tjf^ ^jTOwwj *W *11 Pi Tf^sm ^5T *lkc*1l*H '*mc t l 

*5^ *mGm ^gj i 

iftc-ri Tfsi^GT *ttf^w *lkwm am af^tt SahH « a^ur jt®t^ « aoirTOw aif^i 

^ *ikc^Hc«j» ftfocu flHe© ^gt atf^ ^r 5 #^ i arf^ m «nwr amamr «rik<; m, 
m ^TTlTGm TO ^JGJT akc^l^ ^GITITWI 

THrpmr® at% aGimr^tro : T^m cro ^ ^ 2 Wch$ ^tro r to- - ^ ^ i ^ ^mr aift 

^si f^ ? m, ^Pi< »m i cm &$&? i rm c^tpm, ai^i-<i^i, at^m vimr. 

*ic^iak atetim ^rt *tiPi i ^ aiPi Nt^ , *r© m ut ^mca a%t^ ^gi i 

^mrot^a *<*n Tim- aiTO* aif^i mf^ <r ^mar® ^g? 'st amum ®aGH^t ^gi? m, ^gi 

m i m&i arm ?m togw gtg m af^t-af^w^m mc^ emu aif^r« 

~^Gii'a '©i<ji ^ arf^ c*ig© Got arnim^ ai, aPsiR^ cafro 'sra aacw^ tog© amc^ 
m i '©ifli aift Tf^m ^gj akMi*R ^amasi an toch 'q ^ajiaj tow aia^ifl tocis. i mmm 

TO-C, k«h, bTI-ioTJ 





V58 


aiPr ^ toft to ^rc® ifa caT»i#Ni^ <? nw, «iw ®t w^p ^r foaifo 

«i1>1c® TO 1 *\\U& «1lft fo ^PfaTEW ^ f *n, m 1 <p|«*1 ^cg* v tlPic® 

3j>fl •K'l f^J-<PI<HI1I<J ^3^'0 *JtTllf^fl ^ij>'1*H ^>Cfl 'Q *1$ *PCfl C^C*l I 

^<p$'s1c-q 'qlnlcwi wft*'©M WT 'llPic® erilc® *TO ^ I WTf < 1tf^ ^R^kwu W^J 

*W I 

cmt^i, Piu^unn c*ft^ tjtoi «twfcw #Rcha afefl? 

®T^TO *i*ftw* OT=T ^Ity^lPi X|fo® TO 'qufiw '0(4t'iR)^'o1cs« M\1W+ , ftoW s T ^T® *TO I 

^c& (7T v tlPl *T6UT TPTT ®1c® *^T 5 ^t?PP¥ aWilPl** 4*Hfo CfIT’l ^PS “PCJl 

<nvi^i 21 ^rtatt 9 «nwi ^ <*mi«w ^ aifa R^%^icHu jcmv^kn arPi wbto 

^ TO« <fl 'llPlC® ^PTT W*1 '•lllc^fl (C*PW- ’Oilc^fPW) 4*f*T I 

'llPl ^I'olw TOT ®T Pi'&j <pwj ^T® v£jfT> C«PW ^»lc«r HM, ®Tfl "Q^BI I ^I'olR^olcs^ 

ifivm tot® f^i < ’Ttf%*nTO« TGffte c^icw aiPw toto m i to cw 

afo^i* aiPr tot to c^cn' tot , cjhRwh, *n®^ $®jift i fto ^ 
jjR» tot tott: 

aftgw : ^ gjRc® c®u*i ato^t >i**ic 4 ewe^ i w^cna fo ^ «ro? afozr^t tot ®s»i « 

Wlctffl f^R3*T C«ft^ TOTS 4*$ afoul I ^0S% «jft-STftfl TOT C*fFP ^ W 

*f**ii«i^ wn , o(i^*ti?j ^*ii ®Jic^ i ^jwjw *nfo ■sjs ^ i 4c^s < nf*‘i<i 

"®cjw w toi aifoc^ jwifo® ^ 9u, ^r® aif^c® ^a<% wns ^nwwi *'®w ^i’Cc-p 

^i« i <iRi<i *'®s h^tq ^ ?®fo ^*gj *ifoai<3*i <«n m i $*ii^K 

<ph-<ji^>c® c«pr fo^iji <nam <pft f c^wrw «nor ^ruSt to ato^t ^ai ^ i 

cjplftc'rt'f s T it^ 'll Pic® cst*! ^R5*ptft ^Rl*^ 'llc^, ®cs <®l ^wtj$ ^ wr® ^st ^i ^ 

^l<ji‘j s 'iH«? *5j<^ifl i ^Hi?i^r aiPi fojjpp?rc*t <i<J9i« ^ai ^itc^ i ‘£rc p p?i ^<7 

■5Z®T csplfoi ajPT (Cl 2 ) I ^J®T 0ft* <1f^5Br [Ca(OCl)CI] < B rTiTO fof •'RM W ■SJWT cylRi 'TO* 
<MC® aid ^®T <3J^lfl ^Sfll I 

^TRlCTO CHCi <*<Jlfl ^1»l« «nfa foj^J^IC'RT 'BfHJ C^J Ujl<!C*lU *9T ^ST W C^ ^? C^H> 9C*ll 

^r® c>ii^jii>j ^carqpTsi^® (NaOCi) i to^JH cTifo^ aito «im ow^N^w ^ to i 
C fflRl U^TQ tiwH (O3) ajPT tol ^PIT ^foc^Jpr ?lt% fto’Q 'llPlC® WT CsN^<jl 4 ( *«T?1 ^wn WI 
c<T®*i8fr® aiPiti to^™ 4 ’fufec® arto cui’fH<i % i t ^f ^?n "5111 

: aiPsi ' 5 ^ 5 1 C®l»wl WH" I 4 afo«l« "fo v tlPlC^ tut, ^-Ij^ I 'flPlC'9 «£? 

®lc»il®IC'q ^'CIot liic® to ^nn | 35 ~5F® TO W^t ^f5TCa 3Tpl ^1? ■^‘Gi ^ 

3 ? i<?- 9 ,o P1P1I) to "^ro arPi ^r 1 ^pn-^lf^c® ^T’eutfl aiPw «rj ^ 

'g ■^nijSt aforr 1 



TO$i: to$^t aftur cotst gjRt$ wr* i wr ^ R 1 ^ aiR* acTOR 5*r, w tob^t atom arR 
R^ tot to i c^N'i to- &ro fc$R?r W'U, aStaMiwi <jl»ii«R^ aStro-R^tro ^vsjtR <p|cw 'jcuhjR 
R*jw arR* dwiN«i to I ^ afero arcu arR Rw ^$ra Rnr TOa ifiH'© tot to i aw ^ slit? 
tot* v^hqjfl to R 1 ^ arR to& tot to i a&iiiti R*$f^$ iiRw tot toR arror TOiaaT 

TO aTTF I 

^WICWH *j^c“i« 

arma-m ^jR% to rr$ arRa anr to $aR$ Rcaa "to ^[tro arR aRR?p$ iht©ic<i *jR$ 
5RSi tots 'oii^wi 1 p$ TOi wito i 

c*tptrs arR, iiniHi* o^jaifw TOjrar ?iw« is - ^4jaiR crons to R reran ror? <jtfjaiR« 

5^? vfl^flj srcf jRTO iCTO TOJPT TO-isle's RtS C9*TT TO TOl ^T ilRc^ TOWPWTCT v jRA S*CS I 
<HuilRc'© CflM^Rl 1 ^ cac^ ^ TO5 TOTTSTO STTOjR^ atC^ I VC*1 atR ^jR$ TO | 

TOlPW TOT-<51^5CVS C5TO stfj a«R $aa*f TO, C^CTI TOST ’PR? TOTTO5 Slffcs afR TOT 

V>PfcR«i ST CSTST *TS*tTS cror I iflTO stfjSaR b-5 RrS TOT a$re TOT I ^R> SR i5T SSfr 
CSSTR CTO^Rt^ TOTilTO SPTTSR^ SsR RTOH STC^, ^ST ^Rj« aiRs ^TTCS RtS TO-sR, StS-Ra 
St C*1CTO ilRc* ‘jR'ft TOSI 

reran WR CS, ^RsnPf \5^«vst ^Ri< «RJ TOUlpH» TO, ftSrS TO <3 ^lUali^ SJ53JS TOT TO I 
TOR CSC^ R* ilR ^jR$ 57$ ilCfl ? 5JT, ^<ij5 iTcs I 5PT TO^T "TOR ^RerR 3lR$ 5X*T 
^R«rRcvo <j1TOR<? q tro ^trt toi ^TD^li** ^R> 5T ilficvs Rci itRc? 1 ^R© ^c#j i 

Rit-totot cto R arR ^R$ sfs to? trr, ^r-i% irR^rro to*t 5ptt Rw- 

4ITOITO I OBTSRnR C^T& ^j-*MI i^Ipo Rc«^? CiPT PWC5 TO *ttR ^Icil TOITOW I 

TO TOH TOT, ^Wl ifC^ ^ to TOTOCTO iWTR ^sRs TOiRT I ^ 

blv^Tfl -91TORT PJ7P i^IccRgt ^Tfl ^PT TO ilR ^Rvs 5C^ I 

TORiaj« dJRI^ici ^t$TOTT ^t% Rot aiR^ af^c<ii aroi tot to i ^*wm tot «wiwcto 

c<R?t ^ri iiR d^rtr^i R*t, ?ntvoR<j ^ttort, tot towht, ^sR?t tonrt ^$ttR 
R«T TOiHM TOT57^ I C^faT. TO, ^ ^rW <RE^ C^T ^»T^2 « TO 

«rbS)n iilcrtu TOJW « *i^can ilR ^f^5 5TT I ^tRjT «Wi, ^vojlRfj TOT RTft?, ^RTOT "5T 

^URJ toR ilRcvs Rci ilRc^ ^Rvs ^»ctj i iSWiilu cic*? ilR cTOIc'i ^Rvs> , "’TOR5 

<ttoR<? toR TO, ^q aiRt* ^R$ TO i ^toiR^ toR ctto, toRR^ Rw 

ilRijTO iQ«R ^TTOTO RTO^ 'BfRT I 

fcffcr, artt« ^iiW^ew sm 

TO- 7 #, ^t, tot-R*t « irR^R$TO^T ^f%*r, a# « nI^* ihiu^^ '+$&<?* 

aro cviT* tot, vA'jrR 1 tort tort ’bt torstv ’sttto to*t tot$ arc? i ^sttot iiR^ciu «a tor 

•*Rto R^W RPT R5T WI 





BRJ Tift 


C'oNfll Ip? «rH , 5^541, ^IVHiJ, *H3 t T55 r C5’ , ffl>T$ft>*T ft -4*15$ ' t flPl4lft,'S Cfll't? $JT, 4$ 

*TO#t55 TO*15liit «iW»R C5Pt5!5T5 Wftl5 5T5JC5, 455^^8! *Rl»4lS& twin's 515*! 4»*c» *11011 
•1HWC4 4*15 C5TW5 'Hftoo SfWt TO (fttHl TOT TO-ipj, *(5f ftrPi5) I C*T$ 'UpfC's Wt*1®T 
5RTW, *tH <wic*i, ^ *lA ftciJ *TT515 flljj! 5T *JW C5W‘1c*il'®lc4 *jR'o v t! f 't*J 7 fC'MC - f 4W 
5t^5 « TOIHJ 4I%T CTO 55 I 

ft* ft* *H1< ^TC^, CWf- 0*1155, TOtTOT *wviMt-l4, 5TWF5 5flfr %t*l* *PJ5 ■‘Hlftk'S 

U^vJV6 «|ft|»CH4 *11W f^f^llt TO I 

CWTOT 43 TOT 3tTO5 TO? 45 TOT 5lfaw $j%^5 'Sfft'Wn TOT 5T51 TO 5ft ^ *TTO 
^5 C5ft 5TW TOW S^TO ^cwcifl v lft»iH ^WJ CTO TOW TO I CTOTO5 ♦flftt'S 

5551*^5*# 515*^ *T5*»T 2J# ^fTOR ^5TOT TOW TOT 5TC5 I 4$ ^551 C#f^T &*IC'0 TOW rife 
^ *TTO 5*T-*lft', 5t*T-ft*T Sfl^^nJ 515 '“tyCri I 4*15 5t JFTW W 5% (Dead River) 5T 551 JPT 
(Dead Lake) 5*1T 551 

^TWftTOT $35 €T5t$G TOlulwJ 4ft (Erie) TORT 45ft JpT TO^ 5TW Mbo TORT ftw 55tJW %*TC5 
C5T5 C TT 545155 I 45 TOW 5WT, ^t,5W5TO5TW C5*1 f£Dl4Wri> ^voft* TOWN C<0^>5^ ^ 

TOT TOT C*WTW v^icvd;5 5T4T TOT^ C5C^ ffeftfl ritftw « riT$Cl|IWH *(5 C5E? C’lW 

^5T 2 J 55 *fITOl «f*l|k'o TOI5J TOT I 4$ riJkWT*jC*1l 5<ri TOT 5T5 ^55ri riAw 5ftPT g^® ^WC*M 
*5W ftft5l TOT I 45 TOT ritftffS’aiftlCSR W5T W51 W5 451 TO TOT 5l W, 31*fr TOT TO 451 

4^ 5%5 4ftTOW TO5T 55T JW rift*fl5 551 

4 5P515 *15 5|TC5f?riPl5 *155*15 '5fT$ri 5*C5- ft 1 jW5 I 5*1 5l\p1 ftW-5 JT 5'*fl'lT 5W 5^)' w tlPl c<f*l1 C5l5*ll 
TOT I f&UHIO*r$ 5»1fl5hide'll TO-i5 WW 5^3’HPi t^T5 TOT *PHRJT*T^ff TO15 5C5 J[W C*WTTH[TOT 
451 BlMTO^ ft55 5WT, TO 3T5 5*f 555 TO 4^^W TOT5 3T%T 55T5D?I 

TOTW5 ^TOt 5^tw 45^ ft TO TOH 5T5? ^t, -*tre5T 5T5 5t I 45 ^55j TOT5»^ 415JW5 
5C5TI ^ -^’Hl 55, TOTW5 WTO ^-^^5 5T^ f"m-TOTOT5 ^ 5^T5lf^5 TOW 

TOT 5^W 5T5 5*T5W 4W5 TO5J 4ft J[W5 TOST TOT CTOS *TtC51 4 5JT5TQT TOJTW5 45^ ^TT 
TOT 4ftTO55ft v I%C5WTOTW*ITC5l 

555T-TO«NT*T5, *TTTG»TT WTft5 TOT C5W 4-^ftc^ C555 ^ftlWR WST5 5k5 5|«dftw C^A 
■*irftfC5 516^ g^fcTO TOT 4W TOT ^Sl5 ^T, 5tl 55t, C#TO5*1*T5 *15 55W5 ftW55^fT^ 
TOSr 5JT5T® 5Cl> I 45 TO5 WTO C5, ^tW5 (C5*H-4ftl^, TOT, *15*0 v llftc» 5*T5T*T5lft 

fcftpTG 5JT% BRJ ^5^ 1 ff%5 E 5 I 

*1lf^W 5ft ^1^5*5 51^55 (C555- TO5, ftl*lT, TO^A 3 ? ^SJtft) 5TW, ^ ' 9 tH WW^ST 5TgjC55 

WC5 iHlft5 C5TW5 TOW TOS TOT I ftlCS W55, A*TT « TO^TCTO 2f®T5 W5TTO1T: 

^T5*T : 5f^SW5ft5 s *TTO5T, ^W55*]WT5, ftTOW 5)65t l 



fan s ftfJWTrew 5t cm*. 5%* fasft faro toit, c5f»t 

TO ftTO TOITI 


TO^fa* : ’5?C*fa i *lfaT, ^ TO5W, W5%* CS15 I 

^ftefavs <J<^ 5tW5 515 (5l$djt> « ^PlCTPtJ) 5B|f 5lft ^ffa® TO« W5MI* *55J1 55 I cwftll 

TO$ CWf- $5wft«R, C5lfitoR, f*lfa5T5, C5®5 515T 5lft TO ®1 C555 W 

$1%5 « S1%5 W5J J>A^f OiRpI 5l^C55 W5J 5151^51^ >fa<W 55 I 0®«J%5 5»tf4»i^ 4I5C5CK 5R1 
2PF15 ^jHta *0 ^l^t— C5W ^R5 ^cjj I 

osiro fa55ff® to niftw cw%5 TO# ^s'cn ^5C® t iror? ^cvoj w 5X51 ^paf^r (bb 
vtf, 5obb) writer ^$fan *15« 5tfc tsth cwfk ijfan i £ h#bto ^5ifaj toci toto^ 
faircfcWR ^T55Rt cro gpj cv&*ffcu to# flaftw 5fan to i TO <$& ^ nwc^js 

SJ£5 C'o | flrffc«'Af TO51 CTO I TO, f^Nlfl « W15M C5FF CTOITOrJ 'll TOC5N $\<frl 51FF 51 

TO5#t5fc5f$aiT 5TO^C5i ^totq TOt>o 5 $ topct TOi cTOkU 55; ^5 ^to 55^55 5555 

55 ^5t OCTO’ ^1C'f$ C«fC1* I 

®5*®i toi ftwpr 5i55TO< «man 5t » fai fa cro ^i 5 T 55 TO 5 m^nan 
cro c’ftn mfa w^nans cro^ 5TC5 i to boo 555 ^it# nr^wtnn wRian to b° c-t*iPwm to fa i 

C5TW 55® ®155 boo W5 ^jf#% <!'^VC5t*W ^ WOT b° C'5*lfajl5 CTO^» ^ <i)55fa I 
fa lift I 5*15*1. W5T3J15 WU ^faw>$ C5$ <W155 ^RJRJ WHRTir TO® 

^ ^p? TO «nfa cWW^TO? ^ ^ ■yr®'5^gfT0i «w wt *^1% 
cro i ^cn (R c^R c^t^to fl trf»w fTO ’o^ic« i *tto^ *nf^ *r-^, 
W-f^I, tt"? 15 » ’lift 'O ’tlPlCO f^iC"l *JlC< I ^C*1 ■ , 1I < ^S ^ITO $>V1$ 5X5 ^C< I 

*trfta ^»T ^7f »WTO ^T T TO? 2*4 w f^l 'ilpK.’O ^•n<j! j 1<pl?l 5f*W « 2dl^^l^5 

tVl4c.«fl ’toc^ ^55?. ^ , *1^k« 5C5 5tC51 5*15^, 'llf^tfl voM*ila]l 0%^® 

^f«WH "TO, 'SfHTS uTO^st <1\J)C*re gft^s 'TO 515 $WS\ « TOtl^St-^ 

^ C5fa ^81 ^FCn to MiPicvo «(9icw«i «IC1^ TO! 51C5, 515 W1 5r»Pr 

*HTO 511 WW €f%C*W 5^ ’551 5TO\J ’llPic.'© W5Hff®e *TO 51, CTO ^^ XS ' Q *1Tt5 51, C5 TOC5 

llPw ^)^t<if&ii|j ^5^5 5P^ ‘ 1 *5?C5 I 

'5<P'o’ ^C5 'llC'Ofl v lRV‘1 Q 55C5 5JTTO ®f^5^5 ^’Gc'o v f1w I i4 *wl"'o ^P^tSUlfl 

5WPKCTOP 5151T W 515 C5, CTO5T CTO5T «a*1W15 ^flHlW* <#51*1515^ CTO^. ^n5 CTO51 
CTO51 ^0515*15, f^C*l5 5*C3T 5l1^tc®15i «fl*il*l« ^fl>5lt'wi *1^51*1 TO1 51C5, 51 TO ^IC'fi, ^55f^ 
^qp1C®0 5t5H'6 ^j d> *11GI I ifihJT*! « 555 ,9 #^5 TO 55-5%, 515-t^C5 5lf^5 5%5H « 





\5V 

SRT 5 afo<1'5'© TO at 'qw C*Z$ WTW^ fRtfa C5E* ^tHT® atEI I ^Rlfcttia WC^Plt C<TO ^jIjTS 
^ptR^at C^'CHl mTOl* ^IvsaTO ^RHlcwi afoaM CaC&aTCa,at CTO'aaTOaaJTTO 
•iron 

aiWltTO tato 5<jro|« c-vlcit <uMI« R uolalcw C5TC«t aat *t^T 

aVtlcTO taR? Saroifl a^ tfata TOT, 4«H SN^lc*i 'qci^ caR •Br^T as£, 4aaR atcat atcat 
T^HS%T \oM*,’viil 8 **° C^flRat* a<R® ^ am, Cafl; ^T^T ^TOT aflR I VBMVtJlW ^IW CTO ^flr 
'sn®r"® ■*a$ ca JNa>ia « ^fha^ta-a^ aaa& ^taatait ^tc*ta 'janm caR *to i £aR? fcarota 
2 f 5 H ^WM*I « 1 ^l al^ldC-fo *nRc® 4 a SfSR ^TO? ^ 1 OT 0 ®taal C»CH^ Ca £ato 
to®ta wi <i^vb^« '©mw a^w ^fa%< 5 aRK 5 aa^ TOatta ^aia^cg atRa tost cac^arcai 
4 a sfsta ^‘^iiwtH *ran ^tg®a ata, c^iii awtwtca v fPw cara «naiwd chc-m am 4 a* 
^'SliiM ’TO •nPm fto to area i airoa *i<hi« atR ^tcfc 3 ^ ag-a^t, ata-Ra« •ttR 
, rc c Tt\ 3 r to 1 am <?c*i tot atR ^*icv 5 ^ta Ry mmca at 1 c'oivai vip©! wta ca, am^ataa 

a’tjrfpuaa *iRM-■* iR>VN*C*W W*ito fbtf^ 51CW 'BrHi •W c^d> aaMKS atR ^T ^C6 ^Hl aa 1 4 

a»mc‘i 4 aa»t 4ataaa v tito 5 to atRa «hjmj tot w to acsc^i *t»t atsata atR « 
'Whj a*tw ajs^m fcawi^l atRa awt> caat Rut* i £ a^a 4aroito aiRa 4 <HK£ tot W® 
caca 4aa ^f*Da atR i 4aas cw c»iw ca am io-bc *iicva ni*i<j itot ^joi , it3i ^tmr 
atR <j)<wj<5 ^jtcf i >tt^m cw ca atR , aptm «rj h-v toattos w ait$ 

Rtij uyd aiR ^51 ^9^m ^ 1*1 ^ttacm arf^Bir ^s^st c*rat ^K*tiwc^^ 

•non 

$towj$ ^»c«^n» cga (cw- 'smc^r ^t) to'swf^s wc*t *tww aiRs to^sr 
atto fto cro aai ^ ^w*r cac*m w^roim »£wf^ <ro aaai^tua at^a® ^ctoi 
< mtwt caa 1 ®^rotn ^c*i ^ftatcw asa aic*C cac® area 1 am ^raca *ta- 
aitoaam« attot aica» atca 1 

afvtlcacl Hlfanadu jjfewiwfl c<?Ha iflax. hNJc^a atfi'f 
atR ■#®Tca gR® aa 'roar ^®i wcaft 1 atRgaa afatam ^ao® to ^c*m ^taaa^5 cw^t 
'em aRmacaa amw amftJT^ aca gaa aRcatcaa c^pHcaa a^ 1 atRgaa al^wica aa c^laa 
'amaan ^at am ^®t cro R$ 1 

•wrqR jm : to^K 'TOTwa cro wraiqfa ^aiU ^ca aa-afR. ^raro ^trt, aRi aa ^®ttR ^®t?t 
a^ar ^cmi c'oiwi R wr Ry warqR atR ama ami ai’ste toh qR<?i ataa ^ca? 

naNjR iq^Rca* atR araa ca*R aptir R*^t a^ca, ^jfTO esaR ^itoa am^ caiaa ^ca, 

« a^tr® Rya atR -m*»ha ^ca « aarai%aa 'a^m®i a*ia 1 aa^Ro qae^ atR a^iata amiaj 
^ca «aai aaun^tcaa 'adda^a %ro a*mr ^ca 1 4 *car wa to a% gaa cac^ am 1 wiqR, aaqR 
a^t amm aiaai ®aa amca ^®t aiRa gaa caica a^ma* ^ca 1 ^c^oii •aa^a f stamps 



iW 30 I 533 *3T3T533 M f3, *c*w, 
3^ca3 ^Sft3 3ftat^©M ^iw ^53 


I-^fJfat ^53, e»*l1>qf»i, « 

<PW ^1 


"1^313*53 'tlPt^cMfl 5**1T> ^ <*13*1 ^R>3 ■‘UPw 3315,1 031331 W13, "R£3tW?13 3HBT3fl>33[ 53%3F5T*t 
53l3*T 313*1 WITO 31% 53 C &&I %53 ^10$ 530 30 31 I *F53 ^%3 31% <213*81 <J 1JW-31#!! 

S 'qulu ^%?3 33Kf ftel 31313 3T3J53 3^t, «r»il-Ui 3Tj[53 tel 3t%0 *J%® 301 ^50 5ft 
3**I 3*31 31T? 


3t3t-3l1$3 ^153 31% %* 3*S& 3*31 313 ? ^33J$ 5ft 313 53^ *(3 *iw$ ^ 3*31 313I 5<dO 

3\*jfh® 31% *11*131 31313 31 <£533 t>53 313313 3*30 31%, 53*1% ^1^-5513^ 53131 3T 31331313 C*ftF 
3*T5®f8 313313 3*30 31% I 50 5*%0 5333 3T%3 **33 3^ 3C3, <q*uRn» 0*1% 31% ->1333IC33 $33 
W 3*3 'ti>C3 I 00133* «1C35<J»$ «fW 53 3131 *13C3 Sl33»1c*l *153^ 5«ll3‘lc'0 31%fl Sb'fe ^3T3 301 
533« 5331 5351 C3»lci' C3»lcil 5*11*13 0-8 %3 5 VGHI 31% 3fG3T 313 311 C30&S ^%>3 31% TO3 
30 3J33I3 *353 ^Wl 31% *133313 3J3l|33lu $%<15* 'qPl3»1 3N531 <5053 33*13 31 %ft *5^03*1 
^33t 'iMQ^ 3*0* vqPi3»l «Ho© 30 I 

3Plt-3Tf^ 31^1 ^*ol*U 31%3 * 53*1 ^t'®lC3 3%5313 3*31 C300 30 ? W331 W&ct>3 3*f53 

533 331^ 3T3313 <*305 31%, 313 %53 %53 ^%>3 31% ^30$ W3T 35® 301 SJT5®*! 

(Gravel) 533 5<?fi> 33tf, 3T 3* 1 (%5fc3 335*1 3J33I3 3*31 3WI *31313 313 15*1 3^ 3tf 31 3W £ T ®% 30 
31% 353 3T313 3T33J'® 3^31 C300 30 I Po^3 > I3C<5 5 3J33I^fO I 

»ri^a>'o*fol : OT33T ^30 3133 C3 v ilP^3‘l<*lS) ^%^3 *5^i3^C33 3^ 53*t^ '3T? l f '3T53 
^1303 3131-31^ 0O, tel3 30 *T3313!53? *3T33t oulwl^, Ol^C-n, ^n»lH<* $®Jlfa 

313133*3 v1%3 5 T33* 33T^ ^^33,3J3513 3»f^ 53t. 313303 ^f?T <JJr®5 CVC*1 3T C3H f^, 3T 53*3^0 
3lPt iJ33 ^3531 5*3531 ^133T 5*5T53 3T CW1 3t^ 3«1I*M^1M PlPW BrUTHW oPl 'oi^c®i'Q ^33 35¥ 
301 5^*3 ^^fios *j3 t T ^315313 W3J ^T33^F®3®T ^f^3 5335311^3 C3^ I 5 ®f3J C3l^Q-d»PlR>3ci 
*3^ll O 3*®^31*^1 3513 ^31 C3T® 30 I 533% (051331 ^C33 313J-C<H«1 3TPf3 3C3W^tTO, 
^3*5*T®T 531 ^33 3%WJI3 t^3C3 C31>5l3 ^5^ *V53 3T*J30 355®3 33J0® 3131 ^T5*#?T3 35®1 
C35*T© W3355^3*5T^33 W3T 33 3 Pftel53 330*13^^31331 

PlW-^BT3l3l3 3l3l 3lf^3 ^*t 3%W13 : Pl3-^l33l3t3 3^131% te*l3 30 3^13 3lPl ^3013 ^3T®3 

333^ I 5$ *J3*t 3ftell533 335553 ®T53l €^113 3531, 33^m% *ltefT33 30 ®!3 V W 3%® C^Pll I 5 

*ltel!33 3*15^3 3r3J 333*13 3^1 3telT33 3J33I (Effluent Treatment Plant 31 ETP) I $IT5fa ■ < ^l'5'c< 
'C’oQ 3P31 353 ^51 %^3 30 33533 ^%3*3 *WM 3^1 3lf35'® %U3T3 *®T3 ^33 I 5353!^ 553*3* 33533 

PW-**'33131 C*fO 5C<*<* 33533 3^J v tlP 533 33 *®T^ 53*1^ 31313*1 ^ftPl f^53 33 <*I«3H1* 3^T3lPl 
3f^c3l33 3*31 3^3 331 *®53 53*^ 33533 f^lH-3*l3'3 t 3l ftel 5<*1U Pl3W3 *J53 33 3*1331313 
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v tiPi 


4^Ufrs 4<pft> ^It OCT TOfl I 

Nlllrfl ’▼iwftvo <*taol *J<H df'&CSK : 4*?ft> Srf^CT «CjK *fifl TO*T TO <MCT 4< 
$^ST5T TO> I 41< ^?T5 T TO> 3,01 NlfDfl >$J <s TOK 5 C<C^) TO - I 'flIRfll (Kr< "TO 4J<31fl Nlfi><3 
$ 4 ir©l ^ 5 E< 'ST TjtfTK ?«wW "WJt'o *iW«u TOI! C’oImj! fo<*CT TO Stales 4 ftt ^WT? 

*j 1 Hct ftR TO OCT^PfltBR <Rf»T <CT TOT ^T *llfa <01 7 W 5 ^SJ. 1^1 TO I TOT.^fa 
TOT SHlf^5 ^ <T vflft< ^F*tT ^t«r TO'C>1 ^5 f^tOT dtR *fi}V4 <CT *fl I 405 TOT 

TOT ^?Te *iu1u CW- it$cfilwi « 3TTO *j<*t TO^TO I 

TOlft >1«'11c.i ^$3 WT ^totq *j<*T dfowK TOT TO I 

C'alwl ftp WR CV5 C<^ TO*T <3lt>fiJ <K 01 , 3K t*f^CT <CT, ^T <TTft£ ^<*T OIK TOB ? < $’l'»1c<j 

'$1 *f%< TO? •P^TORT «H y lt^<'oH <»M ^<*1 OIK TOt <K I TO'T-^R ^TTST SCTN *TT <*w f^ 5 *WOI ftC"W 

sCTM *TT ^Cfl ^*1 JlfeoiK <RT TO 1 I 

fcjjiH <tTf^t 'qPM : TOTPW OK ^frSKR OKI OT $ 3 ^ I TO 

OT$ ^* 10 * OTCTO W^TT toTO *!lft TO'?, <J^T TO< TO I TO-<Tf^rfo *flft TO? ^fl, 

I TOK $jf5 fto*[?J SfeflT OK faw ^5M fc-f5 1 4RR O'PlC'll f^J-^RKRT OKCT ‘ 0 Ttf^T *TTOT 

•it? *iT, c 5 ?^ i *i^*i f*K-< k *iKl'it< C'^lC'ft *ft c^lc^l Mim dlPt^ 'aidQ^l^ i >®Kc*i ^l^l <* 10 * 

dtft, «*nPt ^ct <rtow ■‘it^-^s^ 1 

dlPW ^O 5 ! : sl^lc*itd (K CT*T dtf^K ^T ac<)c< (^-^#, <K-f^, JR), 

05R5IT ■Slot ^?I C^jon CTOII TOT flora*? ^Jt ( 'aiKitHfl dt% fcvwm (Kn 

flCiJCR I vCTCJJ 3CT^ ^n <K, WGS&fa *lRi<^C*M TOT I 4<I TOt 0*lViI1 CTOK 
(K 4 dft^C'W TOT ^WfWC^M 3K 4^-^JIKfl »R t 1t^ dtf^W ftftS ^TOI OCT ’CTI W TOT 
*tlf% 5 vi*( 5 TOT *f?OI I 

4K 1 ^hFK OKI OCT 01 ^Citf ^®t ^ ftt>K <t^OT •llvilcnciS 3K 4^-WIKI *ttf^?I ft^5 501 TOT I 
CS\m dJMfe*CT TOTH « ^WICH^UHJ TOUT OTCCTI TOTCTTO ^pT% 

W5T 31^-9 ^jrtTOtil *fl* 1 \ai* •JI^O© <OCT I 

K^Ot ’Q ^1 ^Kd ^: ^T^Ttm CotOtlPl^ TOOT •HJtStt't 4 ^ OKI TOTTOfOK 

3K SlfW ^T-^t^ <JlCaiV5l, W Tf9\ ^OTT ■=# I ^ «Wt*« TOT ^ ^ OFMU TO <»CT 
dTOIT? 4^ ^ CgCT ftoT TO 4<l 4TO<CT ^T% ^TO WV TOT TO I 405 

4<pftt<p OT*H ' 5 ^T< dR<3lv8'0 ■«, 'quRc^ t'0*<pl ^ OCT dCT<T ■JCTQ OCT TOII 







051TO fa 'qlNlc*™ CTOS •# $faTOJ$ TO CTO? WC®mi, RR«H! t *M TO^-4TO 
4*R "HR I 4'*Hfa 4TOTOH FUJI'S! TO TO^JO *rc*UM;| I TO TOJJ ftfao TO^t 
Qc.«ffl ftCF TOfl 3TTl^> TOS '^*TJ 061 TO CTOf ^fFPC^ I 4<3 ^m*t 5TO, Rft ^?tfl> TOT TITOTTI •& 

Tfaw twahi ^ tot 'lift*! "i*i f^s to ijRin i 

R%RTO : ^l«r^h *$T WT TO! ^THI *TO i^TO 4TOfa *italPi* ^J*TRPT 3fe *\Q5 OTOT'SO* I 431WT 
^ 'ftdl? 3^*3 *lfa*W TO* TOI ^TC^. 43T, 3lft <fflr c l'tV61 *JTC^ I CT 4MC! 'SttT <tf*1 TO1$ TOT TOf 
TJWl ^ft't^ll. ^STOTTO C?*r <?cy<?ft ^ 451CTWT TO ^?OT1?T TOT 4iT 3TTI W <CTO I 4 TO^SJ 
5*105 Hl<?»c»l ^*j?I 'oR«J 3CO 4ipnT6 TO into© 3fat\i TO I 

3^1 CO TOt ftTOl PltfM : 05TTO ft 5 TOT Tfil, TOT PtTOl 3l*re qWlOW v tlftW0r*3 TTO 4^ 
g»lfa 505 v f1cc ? $JT, $fa 'olS I TOT, ^R^TTO ‘PCU^ft i^flco TOT ftufltf "^W CTOTTO <fC"l 4CTO 
■fW-SMWHI 3tf*M 3<3T5 TOI^PWIW ftf^S 5CTO I , <^T*1 4<\ ^Jlfl ^ 4 ^TTO ^ftc«J "TO 
CTO *lfa lt T- v lR>*JlWm *jEkM, « 5^5* ^#e TOT ft«*‘1 %PW TO CTO I *lw$ TOT 

ftuflpl ^T«J «iMtTO 3tft-TO*TCTO 4^ft ^IfllvQj^ £!jfa I 

«plB^R'© ^rj : Col TO fa WT*T, EfaT "1501 tHfa* fa •tfavN <$ft*T W$ $V!«J 531 ? 4fl 

*Gtm (ftPfa 3T3T (too C^Ufa 1R I 431 3m 4t*fa 3^TO 1TOT ftfb ❖C^103*H’ TOI5 ^01 ^J4t(M*TM 
«fT«^mftwTOR S^noi ^c'© f*tc?i «rc^ i 

4^t ttots wmcffi 3m f^w-^rtRm ^tos c^»it 551 4« *ifiHm *lt? ^ 

4TO *T^I fto:^OJ^TC5, 3ift 50J v T5C^ 4 5TO TOOT W^^TOtl, ^TOT 

^3im , i5Gm ^ii3TC3?r 4^1 

3 lftm 3 t^ 1 ^ (Diversion of Water) : ^TO 'sm® TO^m TOH 3 Tftm 5 1 % 9 M 

■9C531 TOim 3lft ftw olucofl 3TO ^l^iiwla 4^ 5tT I 3sm^k^ 3lft5 ^cmj 

f^n 3t^nm «RI 'ql«wfl» 5HI TO1W 3lftW 4^ 3%*W 3^rfe?J TOllWCUl 

^TOWm ^CTO 'flft^MJ TO TOC5, TIT 'WTC^ ^TCTOlJT TO^ftCo 3f^s OOJC^, I 451®T W5 
3TpT *TPW 3lftiJ *tf^ v N'Q ft^C 3f%TOTO C’WTim 'if^WRT ^WC*. I 4fl> 

^1«<Tf?!'6 To TOTCTOm 3m Ooo ^If^WlPffiM TO5 4TOPT5 TWT 3lftTOTC^ f^TT CTO 

'oi1*im | oT<ro I^ v t1^^c< ftijlclfl C4 3^*fRT 35*1 ^cjicv, 'olco'Q sMIcuHh ^NRPW ^cul 

4TOT TO^Prc® 3l^*1'0 5C5 3T0II W54^ 4 W TO 5m C3 3lftm 3f^W v li^<3'^M 4^fl> ^5% I 

'lift 4^ft C^lft-9 : 3fft d^l^j 4TR 4^ft TJT 3m TO ^tCTO W*TI TOf^5T^f I 

4lftW CTO^ 31^5 tfTOT], flT^R5 ' 3 RJHI ^TCW 3lft qjTOfl TO «(RC51 3T^CTO ^ft C^<? 

TOT TfTO, ^J, TO^R, f i r»FT « ftf^TO I 4CTO dftift^ 3tftm «TO ft^fl^ft l ^ 3lPfO Nl^fl c*TlPl^ 
^from i m cro^ 4ft 31 ^^ to^t, c^tot cto wt% 4ft ^fft ^wft, ww<j 3^ft c^fti 3rftm 

Trti-<ij, T^«w, b'^-bo's 
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$tacro«Ri«nPi 


fc'TO ro atuc^ I *?1c®r5 '°rt»w1 a'sR 'llPl 4) 4^14 <pR, ^R «Nt^ 5X4 C*J 

^TTOT OTR OTt^af^ tffl? C 4 * 1 MRC®$ W fcffr® ro I ^TOTJ aOT OTT «ICHifl 
^ ( 44*14 ^ 4 l, *JT *W I 

•nfar te'PT : *rm ror$ wtPr, wicwi sjre aiftOTR ^tt* i *ifaj«*uj ^ 

aja^nww *nPpp*ttro atoa ^a$ ^fir® i ijvwqi 'sfrorf aft *nfta ^?r wjc*i tor r 

o’S.C*! ®al45. all'llN 0®R ^4C® ^c® v t1C4 I cac^lc^t •wcro ^jja'iaMsr ^5T fta-4Ma4Hl, ?JT®Rfl>, 
444 lf&, ^»f?It 1 H TJt$ COT R C^PR- Rfta dtOT^irol I 'oj|<l<l < 5 $ TO*! &;J 4 M 4 wr aifta 

aft ^afta *fa®, ® 13 X 4 S^RC* ro •retro fc-pn 4 rifal«$ «TOT aTC 4 I 4 lC«r$ (TNTt^- 

c-n^'ci ftlJ-^RNHI, HTOliM R ^ta ^' 8 J€ *lf?toft® Siltii 4rers 3X4 I aTT® ^ia ’llPta $vi4\3. 
C^lWfalwS ^T T® I 

csm fa wh. <jft% ro ^rma-aOTRa OTfta ^rw auca^fta wir trr, airorcro rtto- 
aOTRa at OTfta ^tw ^iw'pft; i OTa atsifa artt cot ^ ■=# rot ftta at® i ^4 r 
^ afi> •ftf at rto ca^iic^ at^a* at c^a, ca c* Tt*t$ ^re ^at% ca^ at caR at caata ftc«$ ^ a^iR® 
COT at C^a, R* 1 Ca ca^lt TOSt ^)ft%J R®R *flfta»R faro i C 4 ltHI 

wrf%—c*irSt r can at aOTftna otr ro i c'fcro ac«o ^ fafiteT jj%ctt 1 ^ 5 t 

NCibolwfl 4 !<cM aif^OTfCTO >5^ ^8f^5T «ici4» c^oa^ ■siHT ^ I «dfo»iT?q biks 
*ilc»i c*ic*(<! roi f^cij d^il^o c^wj aif^?r f^cn «(te^iR> 4 ? ^^c^noi 5 % 

4*15, afro 4 *r ^5 otIJt v*ia-^ 1 cvtai 

f^fw ^ret ott 1 

flTOW (Ramsar Convention): MV ?nt*re ^ cv^lRcvs Valero W ttoTOr 

Sc^jk’l , q}«^lR>4‘ ■^c^hC'i (ROTH «r*il^Rl—OTT atsPTO <pic®i-H I OTHtaa MV> 
^itw ^TOTt^r wfR aka "OTa - ^ta 1 roa^tc^ :>*w « aRpro aRce^iR 

^f!dT«R ^at "^a 1 

^WflR^ *i% ^*ico*H*i (International Water Course Convention) : ^lWflt^4» 

(The International Law Association) M 1 ^ ^ITW c^Pf^c® 'acjfS'o ^STCTO *ic*»rici 
^tvpnre ^fiPre otot otic^ OTf^ <?Pf^ Rc*iiTJ sja^ a^ta 1 iafl» c^P-xR* Pnnr rtw 
1 «t|R>^ 4 <j ^te*SfiR> 4 * «ppii ’llf^a ajaOTre ot 1 !> 5 %^®^ 

area, a* M±°i Rttro c>i^ncto»i-R tto« <^ 5^1 ^aRt^fR^nSt, 
vai^a orcia roi f^ta dsiR® 7 ^ta *nft c4*icii c^*f^ , brj cr da aRpfa ^t ^ar®a^r®Tta aiaOT 
arerc ■areca ^11 ^®ca ^ roaro^® « ^wsiw Pw Fm c^ftia ror tei 

aatftvs arcro '’tTPi aresia wc® area 1 jotcjj c^ftro ^r*f aiPMakA air® c^twi ^ atU ^®t 
« mr^ PiR>® a*ac® ata 1 




80 





CWfa •'llRt'o iRV^CW $WV vrlvHki WC^J? 

W. "fTT'O^Tl 

i. wTO 

*f. fcvm 

W. ^TOT 

pH TO ^ WCT CTOT TOW 

i. TOTO* •"fta'oM f^f*T3 To ^ 


ii. CTO5TTO «faw TO TO 


iii. cTO^Tlfa ^Ifc to 


i« ii 

*. i « iii 

*f. ii « iii 

i, ii o iii 

Rt©U W^crofl* *V$ mi O « 8 ^ ajpj* WT* : 

'O'^TO^TO^ tffCSTO'BTCTO 1 TOc*4 ^CS* M5? »1WN«H* l TO ^U1C« 

^1s?t)C*l' ^$ < P'Slc< r <4 r *f5 i 

o. wfaw^i ttfov cro w*w- 




*T. Put’ll 

TOlftTO 

8. ^IM« ■^iRt'o Pit©* tTOfi* «knM W!^f 


*t. WRI 

*f. wtTOto 

X. TO^TO 
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4RK SRfWTBI "5^54 *ft<3 : 



4 s . 9 llf^C'© 5ft^$ wH ^ItW Scots? (<Qmj| ow ? 

’I. ’ffe 4*10a ^ C4T4tT5 ? 

5 t. »$lft> C4*H 44W4 •^tc$ ^if^T® $£■£> < 1K4? 4IW1 4R3 I 

4. f^ W?\ ^4 -H^Hko SMQT 2fT% 4 J 1<|C J 14 4*4T *T$T4P$ *fTQ 1 

$,. TSfim <1^4 < 1K*t4 C4MI *ltfaco 2ff3RH4 41^14 4»C1W I ^I*t4fac4> 4^$4 

to c<iwwi! c r TO^nro « &w M 44 4wr*T4 *nfa* sftai c H^ 4ra 

’^WH I 

4 s . *llp4 4>tCO 4C«1 ? 

4. s»*ts? v iifH4 caio® c®t* to *4 c^? 

*t. 6?fa*1t 4f<$W ^3^44 *nfe ^I'BIW 41»Jt4 ^*fCTT^t <K4^ ? 4JT4I1 4*4 I 

4. 40^ ^1^4 4>I4 ^ 4 s l44Hl4 4>lC®r 4j4$l4 4>4I *nf4 14 s >i]4» , §'©lC4 ^41^'S’ < pw»i ? 

»i©N« WTS I 



W^tt 

« toirj *r^wa cto cw *5ir *sitw to tot <ts ww* tecsroT’tj i wi, 4$ 

'®CJ« *ll*JJC»l C*1 W,C ^»1C«MT <P1M v lRhTfi>S ?? I 'Q ?TOlfi?*T 

fit? ’iffr® I tytt*lfil fiflfo TFt*Tt *fTC**T3 ■3TO TO I iRJ ^wId*< « 

iJTOC*!? W1 TOT CTO TO TOft® ^ I ^rt¥H, '*l^t'® « ^tCTRT fe%C® «v«lf^*l fe^T W, ^ft- 
*n^, f"WT « frPft Srlfr^T I TOW TO<f$TO CB^5< fit? 5 Wl r Wfl «r*TJ VT*T4 « TOJ *W»T 
«n%ro *n*M 'tori tot to to i *nifi fro ^fircsR-TT^iT to cto to cto i 

TORTTO 75T£t ^1$-TOlte TO CTO? TO CTO* f*TTO 'TOW ^PtTO fTO TO^T I *PTfi « 
f*Rn? *kww^ ^nfiroro fi*^ to wife^i ?ro i torit ^ toto to tow fi*t*r®Tc? 
•'SJlWlMl < M < 5 | 

^ TOJtff ^ C*fW ^^WT- 

flCtf? $'lM*i ifJ?l iflW? ^3rsr?mT ■<wjc'© v 11fl<J I 

• TORT ^C*BT ) TOOT TOF5 TO? I 

• nHIcww ^jNJT TO<j I 

• ^SJTO'TOi^^TJ *H ?JNJT TOW TO? I 

• fi^T/fi^BW ^IflM TOl TO TOTTTOT <uWJT TOW TO? I 

• *i2)w set *w*i*h ?n^5aw <jntt toos to< i 

• ^lERC, $|tJc?l> TOlTO^WCEiJ "TOT *t w f4 ficS?*T "WO® ‘‘IT?? I 

• ^bfTOft'o *ll31fi^ TO?Jl 4I?‘1 *6 sdfe&TICTO C#w 4JNJT TOW TO? I 

• "$kd ^TvML'I ? , C 9 T&?C*W TOO© TO? I 

• wwta*it<p zhojlRvs #TO To? dc«1«ri zJ«iN 3|«'©I « $TO ?T«fn toc>© TO? I 

• TO ^wwi 'olfl-»i1»{) , olfl TO e T, dfewh TOldfe?>lca TO% ?JNJT W® TOT | 

• ywic? 1 '©lc*il ?Nt? ^*flil ?*fal ^jc'«© ^BRI 

(Blood) 

2fl%TO TO TO^, TOTO*fit? WTT^ *Q \5?n WlTO I 4W 5 ? 

^ ^W3i cto m fil^r w <ro (vi^wfl cto? ont^ ww m v%) i ^ « toiht 
JfT^tCTO? TO TO? I ?C$? TOT fic><lQilfi*i c»il^11>'8 cfllft»*i «r’^lTJ «TTTO ?^f? ?ITO I 
ficVTOJlfin 'arfilWC'W TflW ^ TO ’aifeficVlC^fi'T C^H <t^T TO 'SffeWH ^ I 9 lf^TT e T 
fiWTCjlfiC-W >TC«t TO ^T^WT I TO ^fi 5 ? ^5T$-TOlT$tf5? fiftflM 

?5T ?T?T TOM fitTTC? ^pT^CTT v tfi<lf^.V8 ^11 





jWCw TO ^TT 


SOtffl feataW 'Q 4taa *p!«t : flC4W SWTa '5 v T‘ , il*fjt»ll $Cal-**^53a ai iiia* I ilC'ja 

<?<?% asaa -sm aifo g<?% as^ftaM i ^ ctW^bt **u >t «aca ata^r ap*a am <?<?% ca «t?t 
arca>, '®t^ isa*. fncb am aia <|R 8<?% a^^Rasr <ca i ^taiat a^a 

atfacaami af«wa^^toPpaTa^ataflavinarc^i 

C'llR'© ajaift^l 

CT® 

?W3PT 

fi*5 : O.i 

^ sn^rsiT 

ac&a '5a*i jji'OfV! aca i a^CTa am ^o% aiPi, <ifa bo% RRjj aa^wa aw^ 

g%^ ®ntiui arc^ i *i?er< aar^para *rcar Rf«j| aataa after aaft^a ^hr ca^a cailfeiii*, aS-ft*!*, 
waftara, cyrfaa, anataftm, <wmu, cate. anuiifea ^ *m% aar^ 0 2 , CO-,, N, $®nft 
an^ i frera aai^ai acat- 

i. aTaprm- a^mr.^irfataT jrfro, cjjvh^, fcSifti S'® lift i 
*. casa aar^- SStaai, 559*? ^f^5. ^iic^iftai. f&tafliPM S'oifft i 
o. carter-a, cjflfaSfaa, ama^fta, caisffaat®nfai 
8. afta^Pjaa 5 ganfa- caaa , 'amjf^faa 5wfa i 

<?. eUPRT SjRa ft**}'® R%a WCVH I 
b. c^'cac^ca, cafaRa, Rfa^Ri S'® lift arar aataa caM i 

s^acaa aaar 

i. a^^RaPm a<faca a?t’§'5 arapfa caws RRjj 'a^ca <tR® 5a i 
fl>^ pw aaR ftfc> ^ca cat>c*w was afas^a 
o. ^ac*« ^a C^TCS CO-, C^ <jIS^c*iI> IScaw ^a^jca afaasa a*CS I 
8. a<f eraifr 3wm 3csrar%r Saiai^ai afawa s>cs i 
<?. ^scaTa, vaaw^r, ftpf® caws ft%*j ^rcca aaa ^cs i 
a^a ^rj-’JTQja av a^ i 

a^^tasT 

ajacaa acai ^iwi R%^ i^caa c^w a^R^i aca i a^Ran^jcai aaTa® f%a a^wa aar- 
i. caiRvs a^R^i at ‘uRg^rt^, ci's a®^R»r aT WSca»i>t^t 4at o. ai i 




c*ilR>o 


'G bill's 'a)t^f'©S1 ^0® Rc^lC’JlR'i 3!<TO 

TOW »!H sWs 3S I 4WS Red Blood Cell ST RBC TO I Wife 5ff*®TO RwTWtRs 

«w>ih to to* ^jrfcT Eiffel <a tow csito sRsn sfsro «jf^cerH 3 R<*ch ?ftoi 
csrfs^® ^tar^cro fssros ss st i ^ <pR<pi^c«ii »ii^R^oiw 3R> fvifntU ^R^roris l^scs ss 

TO* iwics TO TO^T I ail^W! CSTR?® TOro SHU TO TO to I ^SWlft 3T%WS C*llR® 

S'QSTS SS <3^1 C^I <TOTS <jW R$R>fl1->iR$)'i TO TO I 'q*ijhj 3T% C’TOI 

sct> st tos c*ilR® TOtow^ 5 Rfcf^sw src^ i c'liR'© TO^t t^RT (spleen) o® 

31C*P I \5T^R^ 3C*J1^C3 43H WW 5 C*ltR® SR*?! StfSC*" ^S I 


Rf®3 SSFTS ^ITSSWW 3% SS RjRft&lfl ^C'f C^tRv© <pR<Plfl ^TWlT 3,C»*: C*1W : b-0-<60 ST3; Rp^s 
CTO : 'bo-^o TO; ’fkw ■‘05 CTO : 8.<? - <?.<? TO TO* <ffaW ST§tS CTO : 8 - <t TO I 4*JWT 
CHlUl^ ’1’^RTOI 



f&kS : COIR'S *R*1 

C*||R.'0 TOro TOT: onlR'o S^SRWS 3SH 'TO TOf- 

b. CWWfJ 4jR>fU CSTO ^RlC^M <M1 I 

Pl*1"1c*Hl W3J R^ 3 R*jM ^R»i T5R > o| 9|I$,«5C < ? C’fW <|M«£C3 SS^ TOT I 

m>. csiR© #tro R(.* 3 i^iiR'i sictf*! ^rj-^icss to^st <wi$j stro wsi ^i<hu Rc^tw ssfa i 

Cfs ^t 

Cfs ^jR^ms RRqJ c^ltHI ^PBS cs$ i <fl*]c*ii Rc^lcjIlR*Rf)*i to* RfSR^i^i^-® 3^5 'TOTOs c^mj 1 c*^® 
TOro i-xt Rsi RcwiqtRh st «nro tow <$ws cfs s^ssRs*! to i $*cafte white 
Blood Cell ST WBC TO I 3C^ TOJI RBC «JW ^TO TO I ^Ilf^KlfJ TOT CTOS 
TOTOS 3Rs^H TO I WlCTOlfcfclRw 3f^TO *TO TO I S® WTRTO 3lfR C^T TO t^IS 

XC*TT 3c<"1 < ?sc's 31 w I c*ij® ^»R^»hjc*if '5WJ Rw Rwnl5 OTIC'S 3 Icsj I stress TOT 

^TSPT® TO, C 1 ^® ^Rto TOJTS ^K 1 'STMSCTO 3R ^RRRrTO 8-io TOTS C^S 
?I®S s Rs s T MIc 4 ? I 'TOSWW ^S ^fWTT C<^ STS I Cf® S^ sRTOI DNA 31 CQ I 





8 * 





ffrij V3.C : 

2WH TOT T W TO*T (Blood clotting) <J*c© ?ffTOJ TOI TOT c«plc*il TJTOf^Pt ?T 
CTO^TT SfTCTOttf TO CW$ TO, WR C’HUC'W CTO TO TO* fi|CHtJt»lfl>*T 

(Thromboplastin) TO? 5 TO! I 4 'lilac'll flC^ czJW*Tft*n<p td»TftcH ^ifa *VS TO! I 

S(^R^ ?Rf?PT? C2flTD'T-«fl$Qc»flC*Ht^ TM$Q«T ^1*1C^ ^TOI <C£? ^t;TU I TFl^^f 

TOTOC 5 !? ’qtf^U Cdlftl, TIT gjff ^5t? TTT®T WlfaV 2j^ff TO! I ^fi> VS 'TO'T WUlft %? TO* 5JW1 

v*! toi i wpt at^nnffc toq *rfl>*T, *$ tobt? «ht tos ftfe*[?TTOf^ TOtWiftH k 

« 4JT»lPlTO TOd «ri^5 ?TC* | 


TOT : C»llft'o C’fS'^f'faT TO* -o^oQxpIfl TOT v tl4<*j^c»i! J)& f^K I 


b. ^ ^fa^RC? 5 ^pr^pr cvc? to* IU^i cv? cdc*? v^*t sh^-^v^bc? 5 

^C? I c^llR'® 'O ?^RR TOFTO vfl Tf|U^T> <PCS i 


■*. ??ETO ’ifaw : Slf^ OSFf T*!*^© TOCTO CTO? ^tn ’ifow TO! I 

«. TOFtf? : CTO? TfWI ^5TST? CTO TO* TOFff? CTO? fl>TJ CWflCTTW TOT TO! I 


8. ?^J : 



TO! I 


ff. fcvst t^TO! : CTO '©fC'tt CTO? '©MTOI f^UlM TO! I 


fe. CTO ijRJUW : CTO cuht^l^l‘| 3OT ?c*iW$G « Pf£djl(^»i <?f5 «P)MMI$cGlPi*i 
■rof^TS JlPT TO! <W*?T TO! I ftc*TOT$t C$5 «tfc*T TO! CTO? f&'oww 

^l<Jl'ic<p W?TTOI iWt^QI? C*TO ^l<3l'i?T?T '^l(»N'1c < ? 3%5^TO! I 


TrfT-^, fo«*H. 







(to 




9^1 fl&dw fc'ttnlC'tt ^(I'slft*? - *TR— 
b. <? Tff^OfJ^faT-^ : 8.<t- tf.fr W I 

- SlWl* : 3% KllWfllElcd 8—<? w i 


C’fff < ?f*l , 9>l: 8ooo-bo,ooo 


i. ^fcdjtfr*!: 8o-*ttf% 

ii. >-*% 

iii. *-bo% 

iv. ftcvi^'P : ^o- 8<t% 


Mms wbc- 

^ iJlC'W *|V0<WJl I 


V. c<c>ilf^: o-b% 

*. Rc>ilc3flfoi 



: b8-^g/dl 

: b*-*8 g/dl 



^•UN 

i. ftm : btf - 8o mg/dl 

ii. ffani : o.tf - b.tf mg/dl 

iii. c*!wc^<i*i: o - ^oo mg/dl 

iv. : o.* - b mg/dl 

v. w *r$?n fallow ^)- o.'b-'jj.o mmol/L 

dl = 05ftWt?t 


TO 

?rc<pr vswvshj at *?r, cw- 

b . v lPl*l1$F$ftto1 : C'llft'O '{•I *tUJ *tftj I 

^Utftfajt : Clift'S Wit Wtfac^it 'g^«llfl *JtU ^<t ftoflQflftt'W '^Stfr* 

vs. ftftwftfll : f^tol%T, CJtf, ^OTClt Sfcjfa C5tC*t C’fff Wit ^IBJ! ^ CfS 
Wit 'or®;R|^ $JCfl C^C'd (to ,ooo-b ,ooo ,ooo 3?T, vs1$,c*l vs1c<p ^Jt JtV5 <wHfl ^Ot I 


8 . Wc^MWtt^PI: C^V 5 WJt ^nlfl "^IH OtTOT ^o ,ooo— oo ,ooo 33 T, 




I pfSCNlftuI, S'ojlft c?nc*f 4 


<£. dtJta&fclPh : 4 , omJ« ^tolRwi yilftl C^C? *PJ I tfSllRu TO Wt> 

cto toutcv gcniPw i vawfil roiiPi<p|« to *nrtt> ^srcv TORlfit 
U *Ac** toiiR*i« to witfG ^uf g«iPw ^cn i 

'5j. Hlftyl : Cfc^JOl '=<T<9l« ^C*l 4 ^C® *TTW I 4 ^«<tUJ ^OT TjNMRt<M '$*l*lft ~*m 

m\ 

‘L cOFfTWmT : <jNPlftl«l 4^wc*« VC^TO ficff* C3t*11 >4 CflTC’t ’oils 1 !® 

vcu toTtot sfl i RoJUaiRc-w w«tRto* w c*TTft® to 5 *^ cero TO, 
W1 TO^TOl CTO CTO I 4 CTOfft VT^tfM ^dJTOTPT ^jf^5 f&TCTO TOT I TO? TOT « 
fast frew* «(d>ic®rlc*j ^ RthIU «i^tt,iu ‘tftc^, 'sic v w ^®l*ic v Tfl ' s JC*rr *jfl> 

4vftr® -5.C-U 4$ s^h ^rtJm i tou^ frj ^rro ^uwiPiftsi h*to i 4 caiwa 
W^J 3% S TO «H5ST TO WMC^M 4«ll«r*1 TOI WT «*CTO CVC4 CTO ClC5, W1 
^TW utf^*u'©ln TO 'VC*? Tim I 

•ll^MH 46#4 

TOT CVlCl' <Pl*cT CTO5 3^ VC*? TO 3T CVltll VlSC*! CTO 3TO3 dtTOl *TC^, Wl «IC«J<1 CTO 

^ tRF PiOJ TOS *11 ^CW CHW TO 2MM ^1W TO I fofj 4V <lf^d CTO C^CV TO '3 r 0 ^jl^iJ C*1W 
5RH TOtf® TO *i*lfa5lPtt TO® TO3I nIivchcto 3t$CS TOT « sfipStt TO f¥^® VC3 

CTOT Rent* C? CVTC^lt cvlci r CTO S«c«* TO ^wR^olw f^Ci - TO l TO?T c^ltil c^lC-il CTO TOT« 

jj^vst S^ocfl* ?T^ ^NjTR^P'oIc^ •TT Rjc-f ff^fR^pT^c^il I 

flCvy* iJ^^Pl^n , {^ r ^ TOTH? ^15*1 JiflW TO'TT C^fQUTiT '5TCT ac^ -qjlRJst^ « 

TO'tT^Cff'^Wi ^l^cs« CTO^ , «h<j1B'o cdlfti 2fl%T 2JWf toIciI 
ftci^ t^f^PT^T^ wdlltc»« ^TTW Rft«l ^rtJTW I 3J3P C^W 

^ iij^ , si)rt*t^1^ ^c»i i <c«j sipi ^51 1 * 1 ^ cdif^'i, *n nc9 '^jit^J<1'fe t'sft 

*5^30® ^CjJ , C 3 ^ C2jtn»*lf^c4 WJIWcbm <C*T I ^3lR>t^rH ^IlR^ "^T^R vfl^TlM "^T 4^ y<CT 

^fTC’T, WT 4V <331^ Rfi»«l '^ITCV ftf&?JT ^*TT ^ I 3IC3P3T CVTCT3I CTO 

vf'tvtsjwT w i 

ifcoo ^TTW ^5T. vM *TOPv$TO (Karl Landstcincr) foC4J«iW 4Vfl> c*jf&<wl*i *TTtTO^f^5 "VW V?JT?T 
C^C© CTOf^H, ^R CVTC^TT fl'J^tVT ^*TJ ^I%3T flC^ ' 5 TTW Chile'll ^*R C^lcil 
C^kll CTOI <f®^R<?l^l ^CVI f^f^ 4flr3 ^T?T9 TOT 6*wlU*1 ^W*1, 

V*jC*3fl 4^CVTCT ^ ^flC'W , «ulRJw»i ^TC^ 4^. 4<p^'olw Pi«’cN (Serum) ^ 'qjlRj^R) 
^=TOI 







£»nrfcr 

W^11> W ^W ^r «C^ «Wf TOW C!RF ^ 3TCT 

w, wcv fait* tot i *f*TTO jircro <krPmk*wi ws ®iHhw bjto- *&w w-riRtai wv Ifo t 
fttflCN *f TT I 

WTJ *UJC*M ^jlRJw^ic^ A l flTO B *il l J < W! t 1 331 I 'Sfa TO<f <£[$ ^ 

«(jiPGcwc'M to<jt cqc^lcil ^ ^<1 *jfl>$ ^wit ‘jJThj *d?rt <?«i i h ( j$h 

^j|RJwC*K ^$)c.'® *J<JMU fata TOC* I C*I TJT^TO u^wlw A «U'RJw*1 TTE^, 

WC* 3f1 A, C*J Ml*jC*lfl sJ^C^lC^J B ^JlftjtbrH *JtC^ 15\Uf 5f113, CT A « B 1 S'5TJ 

AB $pf •SHK'tftH TO«JJ A « B «iJlR>«c*tti c^lc»ilf&$ TT, 3ft O TOT^3T*01%5 W 
Wl 

Nl^C^fl &JC<Ptt*l C*J TJlffcCtoM 'dtacs, ffo ^5T?J ^*3^1 '3BJ 5^ f^BJlCT fFW TT I *ilft> 

A '*ulR>w r i <jvi < pi5'I nI^c<j<! A ' a ulR>wc r « ^tacol 'o f ^cn CT sjf^u 

'5JJJ \alfl fl.c'al I 3 j^jK Nl*jc<jfl ^pt A 3,c*i v»WJ A ^jIRjCb? *i ^taw i 

£?j fac^ c^tc*i1 'oulRJ^ ’dtacs TT, v o1<J <iC\y extent B c*i 5.; B *dtaw I 

d «ulRrqfe ^TC5, 'Alters TOT a (tHvI TO anti-A) 4TO p (f^T TO anti-B) ^51^ ’oOlftctaH « 
fc v tft(J'itt f&lfcw ' 3 TOJ »Jliwlfaj C<fr 5T?ifl> flW WTO! ^T TTT- A, B, AB « O I 

ftCfr ABO *P1^ iflTHwTtal « gQfeM T"i4 I 




IWPI 

■ p t1«c-q 

•<wiOfl *!faw 

A 

A 

anti -B 

A « AB 

A«0 

B 

B 

anti -A 

B « AB 

B « 0 

AB 

A, B 

C 5 *!^ 

c*$ 

AB 

A, B, AB « 0 

0 

1_J 

CTORT 

_J 

anti-A 

anti-B 

A, B, AB « 0 

0 


'OUlFGw'1CS> «()ljjJT»C-llw«1 iPR , oul C t^l^C^ «maf^f^R I 'OUlR»W*1 ^T '^jl’ljtc'llW'l C»llfa> 


^Jta^l I «0lHJ^ ^t ^TtSjW^K *41^ I 2JTTT 8^% ‘ A’, 

i.% flc^‘ b’,\s% ^ ‘ab’ ifl^snu8 ^j% o 







(to 


fa*W 

^ <ut&i JfG9 C*l 'oulRJwi C*R, ’j^ C^R «Ul8jV£ 

toj i a w 3c*t a stftflfasR, b^ gn b a « 

«TO*I £TC*W C-^IC-ilfDc'O «0lflRfa «JTC^ ^ I fag O WW'SJ C<PlCtl 'OfjlRJwi 

c^t c-roy 4* wjc*i anti-A « anti-B §5?T «TC^ I A UCW -oijlR^P B c*ilfa© 

^pfaTO TO* «rta CTOI ^g'tefM B $CTO TK&Z A UrftwCTOI fag 

AB ^C’W Tf& ^J ^C*BT fltfC 4 ? ®Hlto 'HCfl *ff I ifl ^CTO <Ctf C^ICil 'oulRJsf^ C*?$ I O 3[CTSr ~$<S> 
PlW* JflCTO ^ *lv?! ’^•U ofl> S'ffC 4 * WNltJ $'Rc« CTO I <PW*1 ifl ^|C*W SC4P *3<3C r +fl 
’aulftsR «TO I ^51$ CTO O $tCTO W «flTOr C*T C^*T O Pto *0W, fag CTOTJW tou 

TO 3KJ Pic'S v t1flC<J I 

fc’TCTO ’■olf’fal C^C 4 ? mv "^TT TJTC^ G\ A 5^ ‘itol A « AB ^*BT ofac^ 1 TQ[ Pto *1WM I 
to*iP B ^TW it'd B ^ AB 3(CTO <Jjfat^ ?J3F Rto v ttaw I AB ^CTO <jfac^ A, B, AB 
3 O 4$ bWfU $CTO C<IC^*lc*ll JflCTO TF& W51 *TO I <$ AB ^C’W H& 
ij|) v 5l TOt TO I O ^CTO ^ (7T C^ffc Pto TOJ; 'AW W*U C<MHt g fffaW TO^W TO -H I 

'flWMJ O ^W ^ ^5,*i^ j! ^C < P ■nfo'iP ‘ll'ol TOt TOI 

Rh <pjflu : Rh vjflfl c <3*11*1 (Rhesus) •TW ^HCTO c*ilfa© ?J<P^fafH TOfa^ vU^ucto 
^J tjflfcTOR I (3PTW ^hciM TO «iy!l« ^ 'culFtw-iw (3PPT Rh TO l C^PW 

Nl^C 3TCJ Rh ^ifao, ^STWfl Rh + (Rh ^ TITC^W HZ& Rh '®TC t W 

Rh (Rh ciC’lfU'o) TO I 

Rh vjflcuu : Rh 3Rfffa"rt> it'J Rh* RR 4 ^ Rc*i 2NPRUI a^vslfl C^CA. C<MC*fl ij^fawl 
(7t*n (7T5 «fl, fag sgrm n^c^i Rh~ , ouiRJwc , w R^S)'© «jjiR»^R 5.c<3 1 ^ ^jiRJsRc^ 
^jlRJ Rh ^jflfl ^c*i I 3)D'©I <jR Rh + 5^ 4ft*l ^»cs, ^$T 9.c*i aj^'olfl SfflCiR ^jlRJ Rh vjIBuja 

StCtCg ‘ll'slu C'llR'© ?J^*f*faT RWj v fR't© I cM-fl ’fS Tjfa ajfl'cl ^ 

ii^*1 ^T 7R3J, ^ ^1C5= ftd 'AW <R\ff ®*s tl fp ^i»j<b ^)lR Rh VrftST ^.ctJ <ll<J J 3jf , ©lR4 

?J^f faUJ 9 fT¥ | 

^Wt^WT ilRfllC^ CTOI Rh I Rh (Rh crofte) ^Rro TO! Rh* (Rh 

v lRrft'®) ^c<w Rw ^C*T 'Jlw JW^r ■’WPT Rh*, ^W*t Rh + I ^t >qstO« «€IC*M 

Rh + COIR'S ^f^Pt TOJtS fcirtJW ~ix$ ^ c^HrIw W TOW ^ Rh 'SW 

Rh ^FTf»S (^1#^) 1 

^jlRj Rh nIcim c^c 4 ? ^Wt?T ^JC*3 iJC'y ^wj c*ilR© ^R^pIc^ 'TOTI 
*>W ^t*Q R*1^J ^ T f« v 1to I ^ ^gtU f"P^ ^ifa© gt4CPT8 'AW c^C< 3b^» ^^W®t ^ 'arC'lfl 
erRj»i CflT*t CW! I 

croy Rh facstft «uiR»^R vyc^ro ^ >aR elicit ^ *rt 

«miW i fag v te<r$) c^fc^ wIU^tai ^ ^ ^t *4to Niflt i '©R Rciw ^ic*1^5- 
■TOW ?I^ TOT C^WUT Sfb'A Rh (5W Rh + Hfctol, Rh ) ^“ifa ^QUT l Sf$'A I 



<T©W 


<t 8 


caflfoftioin ts? 

TO >WMW roiMI 5 5'®T5 TO UtteM CTO ^ fcoGM 5TO5 »rMM 5RJ 

TO C505T Bfflfa I 4t<W %*J ^TOfl TO Slff'STiff TOro ®f VTt? ^lfaC5 JH^lfad 5T?H 50© *!TQI I 

5 to to ^wfliPBr 555 tot « nftaM ?tto 5 5 fa «trt 7*15 =n 55, c>irocji o 

451. Rh CHC*lt^© £■& ^<1$ dpi I 


5. C4IWI Wu «rtT>*f©1 CWT facn ?TCJ5 $5 "l8l%1 TO? ?T5T5H ^rt 5T5 I 


o. 


5TO5 



ros5T55i 




*JH<tTO 5T ^HW W5J «tf|« 5TO5 5lt>fa (R5T faTO '5 7 U 5H5 <R5 5TO TO SfBIPBH 

<ro£ i 4rroi wtj$ #t^x to faft^ tot faro 55 i to aro wfew 

S^llfa 5?fl>I C?TTr r RJ $t5T*j;’5TC5 fa ^ ^T *$faT To faro 55 I ^fTS ^<H!$ C3# « TOT3 5TO5 ABO 
« Rh 5^ *f8fal TOT 5*1 5JT5 55T5 5t5JC5 4TO C^5 5TO TO ■’iN»*ic*«J $c*uM C*H I 

^WZA $p! TO ^T TO TO WH TOT 5TO HW5CHC5 TOT fa 1 #!! 5$TO TO? I 


&$ ^h»i 

4 WJ1MM ’RTO *tT5?TT cen^fa TO*MA4©C*I 5T5T 3T%TO5 CTO TO ’WTO 55 I 5H5CTO TO 
*W5«f6CW 35H 55fa. fa?TT 451M 5 ?*-WTfa^T I 4*[CTO TO 55TOT «FHBT 

4*JC*n5 55TOT 5T?HT ^ CTO fanift ^fUC^ «THT sprcjfa C5TO 5TC5, W$ 4*JC5T W«T 
^5T 5TOTI 


5<<fa« (Heart) s 5 ^tS TO >R<5*Wt« 4^5TOJ5 <H»HI*facH I 5 ^ 5M5M JRffito « 

!S»!lf5J'© 5C5 5T5t C M C5 ^WT*R 5tJl5 I 

5T^C55 5^5TO ^5 5WTTO 451 WW*m «*fCT '5Rf^5 l 5’?faTO5 5m JfWft 

faro 451 4|>1c*ll 53Wft> facbfl faro fawi^J 5TTO I 



^55lfa5! 

55T55fa 
^55^t5 55fa 

(Atrium) 

^ J fa»w (Ventricle) 


fall : O.'b J'SpW» 


fa$55Tfa3T 



j&tbIS test csR>'o tom iBwr ^?et cnfitaiffoih «frc^, *tt 3.<Pw>t4 

»RMtbM WI TO I bRjfi> TOT& ter *fos I STO?! ij1l>C4 *M!$W TO S 

to '«fte dC4i& ^fDc4 to^i to s to terr to! i **te ^ ^wjmPn *tfr ter ^T, 

tetftjfl* «(te«Pw« *rtrter *^41 ^te^sr 3T§to hi>o*ii i 

furors sflffa ^ «c^M^i i i ro to®*! ^4fl> f^j ^iFwi ^ ^top i 

TO ^PTORT TO»f bBlfi; TOTTOTft tet ^jf «fTC4l TO te?T CTO4 ^^t?I *TSjft ^TO teu 

c«0 wnA ^ < ^r% 5,cijc^ i 


toPt 

i!PR TOJTW JRB "^PfS CTOF CTO^I fafejj 4TOT life's 33T, 'olc^ <jnP< ^T ^itJllri "TO! I *J*lf*lfl 

3lSt?T ^ c5^V%7^ stf&ff 1 ujcto aft I *J*JPic's C4lc*ll 'TOlf^T ^IIC4 *ff I TO ^Pi ftcu 
CTOf atolft'e 33T i 



: «.*\ «TSjfter 

*wPw ■^ 5 i»r ^iw. i *j^Pi c^wn fat^;j 'si'uiM Tja "lNt-3"fT*nTr 1 TO! 4! 4jidj|PJs*r 

TO! I 4*|T?!T TOT TOT-SPfTTO TOT ^TOICT «elft4l« CTO I ^StW «TCte«f 5 !® 

cto* tot £4pi4 *ntenr era ^?r i *nrf^?r *rrajei cto* ctos ftffcjj ^*r 4%cro^ ^ 
to *jhP< ^-’s(^i5'4j ci 0 «j”i«ct»i ter ^iot i 

fast 

C*Pra ?f^lte 'JIT*!TO 7 TT*IRI e t'5 4l4*1 ^ 

CTO4 $>tftW> TO TO tel '5TOT, '®TW?I te TO! I 

to *ii»rcTO!fa TOrteft *prapi crop ^ 5prte> 

ter ^tpr i tea srfta *r*ite tost oft to «lftv tots aifta can 

« S ’Iw 4^ I ^ITO ^41 *2114!^ I^ST f^CiJ ^ <fcjT 
^r i 



ffcn : «.v te?r sj^c^f 




<tb 


S31G8K C<p|R<P e?lffi*I^CTI ^P*Ji 4^0|'® ^c?J 2WCR ft?!! RT ^RfaRl *t<R I ’S'llHflhJC'll 'W" v 1?3 
f^T® ■*TC?I f*TRT *t&R <Ki? I 4>'$Mp»il f*fRT fvjC°l *J$lf“li5l s&R I 431W f*fRT ^1*14 WlfRRT CR£R> ^ 
3?r ?<Pn?s c*tr rr i 



: ♦wfa 3 Pffllfl R^C<jMt*.C»l ' 5 TRfRTC5 C^<*1 4^ 4c®lc* < iPnii 4 J s 1$3 (71 RR ■’JR 

R^RtfR sfirwr 'srmci tos rtc^, CRwprrc^ ertftai r^ti Mrr 1 «ntoa w « *rmc»m 
rcrj rh^r af^rrra rirt ^jf^sRJ, ^Biobh, <m4h c?itH rrM t^n% ^rh-sjwr mcI> i 


^to&R r*iw : *nm cwzRfs, ri^cra *rsjft, f*iRT •q W“fp wifw toi «iffori 

rfjcrr ^ns «f%tr Rqjffo « sprites sra RRft « ftm rtrtcr h& w ^z$ i ^cto* ^8*^ 

>witHC* ftcRJw (systole) 4R* 3RRTW \bi«iw?M (diastole) rot i ^JPU, Rto* r*r 

5R, fH°1fl ^SRR Vb1?ll(?Cl*1 3<t(1?J 8JIC-* I R^R^R fajjflOT *Jd>- 

i. w '-srarc^R «fr^ir rutp w* «to C0 2 srp $r$ « Rstto to hr 

3f*K' v ’ 3lC»1 4RI *]JR*pT CROT* O-? R^R R^ RIROTTRlfR f*t?TT P?C*J RTR RfRC'R RTCRI 



HR ^TR 
RTR^to 

HR fRRR 
RTRfRR¥ 


fbU : 3.^0 «1^C^ I 


5.^faW a^f aca C»f*lC*ll >KWlfba> 55, ^ifaraa 55I WI TO «(Phr caw CO 2 

*1^3 5^ vs»H f*m 455 5T5 '3(f^T Caw O 2 a^pJ W 515 P*aC3J ’ 5 TCaI 4$ a55 1aa555 ’blslc^la 
aiw 1 

'S. f*W555 S'®'35 : 5 Ca ca’Jcal a'^B's , ^K faaca Pic^H 55 1 


4^5TC5 5*^55 a$HWW %>$T*T « 



4 a55 515 f^®T5 caw fa^a 5\J (O 2 S'®) '55T*T5f% 455 \bH f*W5 C5W CO 2 ^5® 53F 

55faW 9^ 5*ta I 55155^ caw 5^ f5%^ 55fa -0 aNt 55fa fr£5 Ca5^ WWW ^E5 455 

5WTWT5W « dftrWH aa55l5 ^15 I WT5 «j|^^5 55ft £«fPF C0 2 5® 

WWWSfOT^I C5W 5^ «rf*wa S&$ 5^5 ^T^t5 f%aT ftt5 5T5 srfife* 'Slta I '!|W 

aiaT ca5^ w 5m caw apr^r ^ as (^fw as) fcafnai, fnaT « 55^ fata ^jaam 

^ 9 iw fata fiTpr 1 ^faG apa at*a awr faPH> ^stta « ^?a 5ta >iiaicat 5 as aasian aOta 1 


f*tat C 0 2 55if*iat | C 0 2) ^aqfaa C 0 2) afaa | co 2) *rafa 


co 3 


wra 


0 , 




J— 

,co 

w 


qafa 0 2 a 5 t*rsjfa| 0 2 aw faaa 0 2 am«ifaa 0 2 l 
<- <- «—±- <— i - 

a$ a555FBI Caafc 


^0 2 
0 2 


^fws ifi^»fD arw <icm awT 1 4 f?> "^a^faa aic**ifl awr cat5? f^swj a^wa araa 5 lta >h iRt© 551 
^fatsa 4 $ ~*t*viw ^wwa at 5 rt>-fat> ata 1 4 $ ^""fataa ataita ^afas ^wtaa *tffrta as 
3aifa$"^ta 1 

5ft-faS ar 455ft ^fta faaa 1 ju^wm j&m atonwfta* (myogenic) ai$wa wrtai 

® i ^*wi 5 i^ 5 T ^.acaPi faw caw >w^ib*< « swtota* atar ^a* ! Ta^ 1 

aa aa a^afa ^wfew ^if^aw w aca 1 ^Jacsa 'otPm <3 f^aca aiaaia a^wi^a i aa^ aaracaa 
area a**i^ 5 1 ‘^^f^ic^a atwraa a aaiacaa ^pca a^ cac 5 a cs^sa a%^a arw 1 aaf^aw &iafD 
atca aw^ 55- 

Mftrv* 'btiiic^H : 4 >ws ^l*Va^jsaiQa> aiw 1 wrcac^r? k® « <ia ^Pic^r awfay?a 1 






3 .WCM 


<tV 





f&3 : O.bb W- ^ 


2j5fiH 


PlC^H : *lfl> ^C*l ^Phl *jfl> ^?T I <PC*1 ?KT ft*IC*l Cdft'O | 



f&U : \3.i^ EiS- ^ 


^Wfl TOOT* 


ftrora jpfs*T 


o. 


t*HCUU I^RP^JW : f^*TO ‘jiU ^rcfljfb'© -5JI | vfl 3jl^l^Pl^» 'Q ^l^^l^lPrvb 

< p v iitt<?i c*n*rt «nc^i Pwcm Pic.^k»iti ^nj 

2W^ C*I "IC^Tfl ^ V © , C < * **IW <K*l I 



PWHM JRMMM 


f^vS : O.^VS <?lR>tll<P v&- *t 



from 


<?S9 

8 . faiuw 'bintc^w : 1 to$ic 3 ?j 3 <j 3 a$f*roa totw> 13 i totc^i 9 ! «f>rc>£rc*ra ms 

43M3>1*i <p3lft<j>l ^C'TO W C3 3 c*t? 3 ^1*5 5TT ^olc<P ‘^ST3’ <C®11 


fororaspffiR 


iM : \3.b8 M- 3 

3*t*j£31 TOTT- 
f^TORJ Pic^Jh = 3T3 

« iWf^ \bl*IIC*5lC«M TOOT ^f*3m TO «TO W TO 3TU o.b- CW I 

4TOR ^ 3% 'bo-boo TO TOI ^tJ-% TO TO1 sffTOfJ TOTO 

TOfc Cfllb^M «RfTO5 ^ ~3m CTO TO «TTTO ^CTO TO fTOP TO C*JWIC*1C*M fcHllipR 
«fo«l TO*. C^C-^lC^fnS 3CTO r*R 31® ^ ^TC*T ^rif^TO© ii3 *R ^53 "TO TO I 3,'C6$ ^fere's 
^5^ W 3m TOT I C3$CTOTC3?T TOTCTJ C3 33 CTO TO, TO* TOT I 

'^TO’PRT3t ^lU-ft'GC'P 333 3% TOTO TO%£5 3331 <(*5)1 TO, ^533 ^IC4 31m C?IT> TO TOI 

^t *tt*TO3T> *1*13 W ‘ 9 Wf% 

C?n% 1 }UQ* <P<3facM> ^Icvoti %3 ^53 CWT ■«i'iir*j<p|, WTH « faff H3 53*^3 3% ftPicG 
3^5" 3T3 TO ^5T 'oi^©<3 TOT TO' I TOTO fo*l ^fljfT TO»t8lC3 ?TTTO5 TO3 310® 'O^Pl 3lc*P $.<f3WJiI ftc*?, 
Wl TORTC3 TO*. TOf^T TOTO ^CTO iTO I TOT3 43 s faPiCE TORT ^3 fTOT ^3f| TO ^TCTO 
C3f^TO *Rf*1 3*5 TO *£3*[3 TOC^ I iflt>T$ 3133 C3t> 31 313 C33 3% I 3133C3 ^TSRTf 3 T1TO3 i ®TR 3l1^> TOT 3lf4 I 
I<EjlC3 3131 TO^TTT 3m 3T ^I'C-RcbS ^SlfTO 3^6- 
3TTO?R : 3% ftlftcE 'bo-boo TO 
f^Wifl : 3f%ftf3C$ boo-b8o TO I 


fT>3J : v5.b(? 3lfi£ CTO 




'bo 




31*pt w cro *4 miRw 3m cw cros tot wit w*# "To ctos ^rt> 
ciHifl cf&t w cro® *ttc3j i c^mmwi toto v^ma tofw *rfa 3% ffiPict; to* ^st cw 
T n?r 'Show ^fat «(yiiw i ^ to tofw *ife c^c'o ^ i mum tofw *rfe g^s w- 

<WH, *Jl<J£\£ CTO, '5TT CTO, ^3 WTT TO, ^ TOT I 31TOW tjMR<P 5 tf^ TOT 3% RPict> 'bo 
CTOV boo ^Jfil I 4 *lfe 3% RPld; boo-43 ^3 ^3 'Q 53* 0TO^5*T5T) ^531 51$flC«'i5 3^3 
^PTfasBT ^IflC'l I b° vlw»t^l$,T> ^Pt W*0 3TTOT3T ’iR 3fe PlPid; bo 3T3 •<3tC'^» I 3FTE33 *lfe "*|3 
g^, W 31 TO 3^ffS TO C3 WUT '3TC3 | 3fe WidJ 3TTO3T *tffc 'bo-43 ^3 

4 . 1 '& 3TC3Zflt> JFW T W%t53 3n3C*T I 

TOlR^fclW 3l*lPl* $0W*ll, 3JTTO, WITS TOC53 *lfe C3S? ^TT?T I 4 W3J3 3TTOST 

*lffc TOTe TOlR<P TOco TO I yriwl WtUT 43*.3TC« gpgta 53 WW 3TTOfiJ *Tfo 'bo 43 
^TO’TOl 4 ^Ki(fft^e 33To TO I 

wm 

■^T'X^b'i 'G zj-^rlscMc ^TOT 5.^C^3 C3C3*3^Pffl 331 RciJ 3sK^»lc*l *5 *<Pl 3Tt>lc< C3 3t^ypi 
^ 33, ^Tt3* wm TO I ^ 3TO ?TT3T3'1<TO 33% 3^FPTC*$ ^3M3 I 3W*t ^faeS3 

^tlRlRol, 33^3 3l§t«w ■f^ejTOST iW 3C®3 33^ "Q ^RnIcMa TO3 TOPfo1 PlC^h WHtU 
C3 TO 3TT3*. 'filc^ Pic^lR^ 3&bM 431 \bl«lc^h W*(I3 C3 TO 3TC^, \s!c<P wmvfrfof 
?T®5PtTOTI ^hb'R*? 3W<t4 »j 1^CW f^TC^lVpPS^lTO W bbo—b8o RRRlJls 

(mm Hg) flvJbM ’TBI'T ^¥fl 'bo—io RRf^Ulu (mm Hg) I ■‘JjtolRs* a^TOC^ b^,o/Vo 

iwpM 

'bt^lR 'o|<j'« 5j^ v H<Jct5l*H ^c*T I "iSlfl 'Q 'TOW ^lolR*? <jR ^TOW W*tJ 

Pl(l^ 'siKHlil ’ai^li ^mjc’o 3TC^, '®TC^ ^ <wdM T ^■’ItacUiHi TO I <3C^I TO 

^11W ^5T TO1 Pl»j iM&H TOT I 'Q 5PTITOBT ^TOT C’TO 1 < prf*W ^Jl^JCV 

*WWOT *I^R *11U! C<Plc*ll <y1^J PlC^lR^ ^TO b'bo RPiRTJis 3TO^WSJT^5BT C<R 'iBIl 

'to1fc1c^lR < ? W ■’PBT Wlf^rSW 3BI^S1 ^T ^5W C^R «TO, ^TO ^ <w&M ^TC^ ^TT ^ I 
ftW, %^5T, f^J®*f6! ^T W CWTT TOPT ^ I^TO >HVfil*5lM fW» #TOT 
■^qt, ^ro ^n?rc^m ^n *nw *tt ^ w^jir c^ic*ii otiito ^it *tt i 

^iSHiicUhih TOit?i 3^5 wre whi ^jtirf^r i to «^r, cwjn i iSR, 

wt vm\, TO^t itStR^ 3 R?pt, ybtoiMflto, « >n*#^ TOst*^, im ctotc^tow ^tf^r 

<rf^CVW ^C*U 4 CSCTT TOW WTO CTfr I Al$3Wd?H"H CHT^C*W C^PW ^TST CW f^OT 3TGI ^TtJ 
TOT flCflC*- C^JT 7 ?, 3JTTOt^PT, ^ TO TOTT, ^ 'aulUw « C^R^, <?l4^»wl ^TOt 

^tTGTT, <Jl'l1'0 I Rjj ^9? 5?^b1c3S 'TOST Ntill'll*? 'W I ?T®FPT C*TC*T 

^gR<r i 



TObM slI^MW WSJ RXS! SfoTO Rcsw *1 'o4'©I^*i<»> (HlS^MI STTOT tWi 

sTasisis: 

>. wtitcsfa sR <me* ^st Rsrot snt i 

c^ims ^Rl ST <WJl | 

O. !>R^T *TTSJ Sttf-T <PSl1 CSSS- R, SWS, ^ 'G *lRw SftS, fftR V'fitJl I 

8. ^[SS *fTS7 SRJT1 

<?. iRsiWS *TTSJ SEPT C«fCW RjT$ ^TRPTI 

'fa. s^trlH -sst. \»r1H c^c*? R<r» ®ffat I 
*\. R«f^o ^jitiN to i 
fa*. ‘l-V ^»T ^STESTI 

fa. sHft* bM^jS « TO I 

>o. *N!«s STW SS*t $5? PtUf R?F$ «fT^T I 

SSi^H SC^T #SS*fihn*HI TO I 

Sltf "SW s fflRcSS ' J *f v tH 3ST5 3.CS ST SRTS ^ft 4 ? TOT ‘•iRsiR'd St TOT 'dlW ^S 

^wW ST sfl> ^c*i I 

sift wjtSt* : ^sRe 1 ^ <p«nR *rsR c^icsi ^i<jc*i ^cs ctot ^‘ic'ifts sr ^wsststot ?.c<j Res cs 

CSTS ^R> "5S '®1M‘ Sift WJlftTO <C*T I 

sift rcR'ss : 'zvftim tost csftTro tost $tojs ^iti^ibH •fawji c*m •ffestc 4 ? ^rft c^Rtqs 

TOTI 

ECG : ytPlcG SSS ~ v N'l TOT TOS ^sPlCTO RRjf TO*C*RJ C*lR CTOP CS tc^R*-* SSTS ^R» ^S ^51 
SEIS '5JT*nT 5 T *TTW TOW RPto^ TOT TOI CS$ TO ECG (Electro cardiograph) I CS SESS 

*iWwj ^U’lPta CSW^ TOT TO '*1C 4 ? Electro cardiogram TOTI 

wiwc»few 

c^Ictc^*! *sw Reis sscss wtfts cgs; *tsR st Rfas ^c’ftsES'fa to jt^s# fcsTTOt i si^cs* ss j3c^j<p 

oti « last's c<pic r i(.-^fl*i «ncvi « w \w ’iR^H c^f*n ^hht c^ *Ht^?r 

t^f$T5 TO ?IBJ C^5?I RWM ^T«f I C^5« CSUlUMil »II^CTOlf^ l 'iRwiWiJ 

^ TO *ll$ttlC!ttftH ^ WS}- ^ ftWl ’fteuarl^T (High Density Lipoprotcin-HDL) 

'£*f\ nm^RR^J »ltoTC5nf^ (Low Density Lipoprotein- LDL) I flfcfffl LDL v lRvlcMfl 
^iM C^1 c*ic^<jc*i< 3 ^lRc^JS «IIC^ I AC'S 1 LDL <*RT ‘‘iR^'M C<jft *dWI ■'Slcsfl I flC'J 

HDL >SH ®tPPT *fftOJ?J W^O ^*PPlfl I SET C^lc*ip5fl*i T®lR^ ’iRsH ioo- ^oo 

mg/dl I ACT C^lWC^flC'KJ 'Qfim C8lc*1fl ’oiWw! I ^jtolR^» Nkfll o4c^ ACT C^lC* 1 C^fl*l C^jR 
wflRd waiSkss toi c^twc^*! « wst sw sr ^ ^ >r-jR'6 ss i tot ssjRs 
S lAORV RR>^H^’ TOT STS «SSl "TT TOT STTL- ^ , 5SSTE 3 P <njRs ST arteriosclerosis TOT I 
TOItRPT ^S TOC'I SSRs SJlftES vlb^l CS'T Hlcn I SsR’TTEaRT Vlu»1 Res ST , «wH TOT 



yroCWTO VIT 


'W 


rtcs s<isjms mrnsw ss i ^hRc^ ^onmft s$ •nftsns s^ ^iscs 'oic^ ^cnHifa sicmf^pr <cs 

aim. *jRjc*s <w iiRt'® jf &srsift mrowm ttotRrtoi ars®^i<s>te <ut&j ^t sto mon 
SC^ C^lcic-Hk'l CSS? CTO LDL aj* ifisM CSS? SIS ms HDL a^j ’ifaNWmcsSTS I LDL <150 mg/dl 
5,c*i 'stc^ 9 fsTs4 csssr msijs* i 

W?ft ^M?T &WH 

^TW SWTf'TO CStm cerciR mm STO SFSJ dt»NH ^SS TOT aim HSISc^ *I5»1 SWTS WSJ 

sjtsts « 1 ^ 3 t¥ d«i«H i ^ss t *n w fj st^r msr cw msijm ossft to 4k*t aim ^ks 3*tt^ ww 

<^jpl *projM ’TC^' CTOTO ^1€ sJ|!<r|j<P I 'qtl** *I«M C*TCS CTO SF® TOT I ^TS Sffcw TOJ <US1*J aim 
^rk*l zWlR '^*J 3 f£ x T 5>cs ytSSCS 1 STST m« I c^cil SC^— 

i. CTOS 'S'0'©l « wyilw ^if^vo '8WS SWTSSW 'ails-b'V CTOS «*RCTO $rrPHj 1 J^T 
SCSm^l 

snftw« fcfa* csjtTD-i Rlsi'® firsts mem fcf&'a i 

\s. T*ST, « C*jS W^Sts <TOTS «lfikH flHtfo TO I mm-3TS% « TOS CSfR CTO 
TO I ^f%W C®»T 5lS«T SSJT 1 »i1»jJej4P STCS? C$*T SC^ mt*1C*kSC*IS mSIS aim S^ 

WSTlT ^STS SWSlJCPT mCS I ^ OST^WS ^TOTC’tS 2lC*M 4 WSJ CS"f TO STm I 
8. fi&tJlf^M « Sfaw STOfl Hfyft mem ST WTCS Wf W’lfilsf'B'® StST fcffr® I ^®CS Stasis SSC'tfl 
ftsTOS dujl«r«i WTE^ I S^S, O^S, fulfil *1 ft TO « '3i*i)lni TO fisfifc CTO 

^iwIcM TO^tS 'J’ltiq* STFFI 

TO ^wi«rw to k?r® toc® to i vhPi^ ®n 

^Icil, f^if^P® TO^T SjlUlN ' 5 WSf trt>T ^ #tSHSr*H ^T®T \i|TCHl, 

\«rfH « W ^ CTO^ %T® SPTO C’TOS^t ^ttwsis I 


^j5 C?Jft^t COT 

OTTCSfl^T *¥ sms CST’tl ^mcros SC^ StmCBrS 1JT3IT TOT tro-^o 

1^r.5jT/CEf^.k i sc^f sk ^ man cs^ ms mrro mrcm ^tstcs^t csWjpt st to i ^ cstpt sc^p 
2 tjmc®?s ■*ift i »H cso^ ms i ^BTsTcsf^ cl.i?jict> m ^imw can mjpw m ^Tsrcst^ryisc^s 

S^mS! cfllCMS 'O^fS ’lCSTm^STCS SfSlS k'Slfl ^CS I ^TSTCSfljC^T HGV ’T^STS ‘‘ifikM C^R SPPTS »iltT» C*1C^<3 

TOfl, cwi j*, cfn ^®nRs msrfs^ mttw mm ^ to i c^m cro ^tcstcslfci 
csi^tws mtoiTmk ^rom tohs srnnoi csf*r mcm i ^.iPw»c^ wr toi ow cs^T c^Sm to 
mst sts i vuicsf^r cstcs s^ to csc^f sts ism ^rs crop ?rj to m 

ssi 5tt> s® - to ♦csHift oOtotos '^*♦*11 ^sTSTcsflkr csi^frc^fs scvj 1 i4sw man ^RsR® 
mror mcaTsik ^totcs mapw s®srs ^riismcsR i 



Ca C<P& Ca C^IC'fl aaW '&lfllCflfUc , 1 '3JP5 dlCA I T>T?J CJ(f*ta C*TlC^A 'blfllCflf&^l Cflft ^Cil ®JTW- 

b. <ich* w*f, caa^-at-atar ay 9 |*iM ftaft \&ma1^ *ro i 
*. arcaa caf*r w’lfta cw?i i 
o. aiai ^Tfur^ ai *m<* *ift;icaa c^ic«ii a*w m i 
8. aiai Maui'S ^i^)« «^a caaa^Fari 
^IiiImAm wlc»ta HVt 

b . *5^ a*T dfllfl ^QTTT , RcHfl ^Cfl fllC 1 ® a*iai 2jQlfl 3^*1 I 

*. t< l^wwi •mtt i 

o. C<f^ ^ai * 11*11 *ireur 4at,'°it'&alifltfl IlSlftS^ *j3*f'©l ^^*><1 ami i 

8. aTOTiat$8 «waarcaai8aT tfai^foTI 

d. *iM*u 'ifadc^ ?1% 8 *x^»rol caiaamt I 

'b. Na<?T dfacfl aWlf I 

e \. CSTW^TPff Wt1 

v. -iSkaa CW 18 **cvi>a "SOT, cnQos -J,fl»lc*ti i 

•4>iflicfllt»i tfliw ^Prar aiare araa i OTcatfcr caiwa w^tt «ma aaE*re arte? 

*n*j f^ni't wre aai Rufiite ataj <mo at <wi «^a caaa ^are \4 >ujim^ f^aia a*at tot at i 

Cflt^Cfl* ^ *H at’UQflJ 3.CA at 'slfl fl^Hftfl blft*l| ■‘pH fl»Cfl vital atcajfl aiai AC® 8 JlQlCfl 

cass at ami 

'ftlutatt*! fallM 

biaicafSa sww ffcaotw ftwm amt arc i m, <thj ftina, 83 a « ^taa^jwai i 

*fHj ftir<lrt : CTlfr CF1TOW 'blfllCflfU^I aC*T 'Olcnfl 88R -^hslR^ at ^Q?It *^5 V!>!vfflcflfl 

a* to 4 ' 5 ^ 5 # cap® ata i 'sifllc<jlU’ > i on%*W < 4 ^q at area* a*rca at i ^liaa aiata 
arcat Sib's ’at cn1S»P i f^ i *f (arc ^i^8f atf&a *tt^-a<1^?, aaatft, aii^a, ^ 1 ^, "51^ ^i 

■*n^ ^'ojif^) ^ia ^itcs cd's-^iifl «nc^ i 

*f. ^5 CW : 'blfllcfliu^ Cfll^lcfl»5 *ITO ftfltrl « C^T 0*1 cs I 'Otcifl' C^3J 

tfli’UcTO iq ^it» f»^R «wiW5ica h*h ▼sc.*! can f^nm am i Wa cat^twa 

c^wj 5h*3Ph ^cBpHlwa 'K^Ta aa i 

*f. ^a*f : ^HI 'blflkfll^^i ca^Ha ^Ia*i I 'oIca 1 ftcdfl ftc'o rca Raca— 

b. f^jf^B 8 ^v,'Mvwi ^aa ^itaia (He® ^ i 
Pi«ft\o 8 dfiJ»,H»<ooi ajmra aca i 
o. Pmf*ro agra *i3tat ^ vaw*! aiac^ aca i 





'bs 


8. ’•n'oin >r®ft to* i 


<«lPi4lDft 35 

*. Wifi ^T«TTC^T C^lwf^< ^ar r 

C^ilP'C 

»t. C’TS^*! 

*. «lftlC*rHV,'# TO ; 93J- 
*. «nrf*« TOW i ffi «nift 
«f. «*n*oHifi) fnar 


'51‘ftH^t 


fnar <3 Pbit 

v. f-rcn « *rPt 


PlCMJ TO* \S « 8 s 

^CM ^T^T TO® ^TpPPW *r<UJ TO ’Tlt^ TO* l dE® ^5EJ TO^sH ^TI 9C*T 

*TO3 3CTORi ^55 TO 'arf&M* *tfil TO f^C® ’TTiTC l 

*. A M. B 

n. A B *. 0 

8. <WIW C^H C*?$? 

*. 0 2 *. C0 2 

*t. ci 2 *. n 2 




i. f^fl ffca fMfc C*f*t W SfjTOTRl S^RJ TO : 




fsai- B 


it* 

^)C/ 


fS3J- C 


*?. TO <Plt^* TOT? 

toR<pi «fiPi^»i ^ ^w ? 

*T. f&t»lW B fi>R ,v * C4*1WB ^fiwl ^JTOT TOI 

*1. f&CJ3< A 'Q C C*JT®F^ ^WMl TOTQ «TOW %*f-^C?P9 e t I 



ulftn bo'sr cdfts i c*iwn i $ify*i *1^ cum. 

^'s ^c*i cMiJ ^c^, vm, *tM*u jpl*^ 'Q ■s.cij ■*tttc^. l 

^WC*1 dlftWd 'toltflCiW ^*T I WILIS’ *flM< **H c*fw «jw»h 

C^CI t>*l1*5 Vb v 1C v Ti' PlC»H I 
fl'ffDM *9lC<?* ? 

*f. PlC^lft^P fltf&M ^"Ic'o C<WWJ ? 

, t. ulfac'W CSTFt WW ? ^JNJf ^RII 

^T. v&KsliJ >!IU<j ulRKc»m «<I<nIc^ «tTW W*TJ C^Hf ^JNJT^3M 


▼$!-*, te, k'JJ-ioU 



wnr 

TOtTTO**, aw to sjsro arc*t?rfr*fl%‘53n 

%r fo?r bt i vsta'H c^lfk w *rci *fT«, ^bj ^ki^q cniul^fij i 

4TO ^ JWlf^T «flw* s«^M I 4$ ?TOTOW 2OT 'Oi'f^'0 'q^'o ^1<WH ^<^*1 TO 

#)43*l1\a <?««. I ^feHISMIW ^FT flMIflft* I ^ 

cTOnr ^tort c«p|cii *^c*Hci *if?WB, Tf c<p|cii i 

s$bj »i^cdA i ni^c** 4*ftc*rcc«rc^i ^wrw swot w «r^ 

f^l *hwffCVs ^ TOt TOf W(HI ^*t^s Tin #1<W4>1C»M 4$ *lfo<VoMj! 4*ft *JTt 
I "WI^TOW « VHPw ’lfo^'1 I ^TTO 4 WTW #tW3J $Vlt% 

^lutM vjfttt, 4 ^ « »,'hPi<p v lQ<r^^c»i1 $teic« ^ 'ST «TcTO*il i 

ifl'Wm’ttfrclCT'SlTOlT- 

• ^JNJT <PSC® "*11^ <51 

• <<J* J H(^^1t i T( 1 1lSt^P *@F&&S ^W*1 ^JWJT ^PflC® V H« I 

• ^TOWfaj^ttyW »(HPl<P « '3 (ImjP < p ‘‘ifiM'^W RWW ^ttTOTOHM ’tBK I 

• « VI^Pl* M C^t-W^JNJT ^dw> I 

• ^3TJ R<lC3, TOl^ 5 4^ 431 TOK RcJ<H <?*3C® *tt?BJ I 

• d5^ *31*1*11 <uWJt ^oc® i 

• r**f PtfRrc'm c^l"W <jnjt <pnc$ i 

• ^Rc-ts ®^1% 4^1 R^cts TOtt^JNJT <W\D TO* I 

• ^jfrftoo *^p3 OTflfio?! frsflfo* TOtl *JNJT TOF5 TO*1 

'W* 7 fH*8PFr 

qWM *f^W> 4*ft WK f*n?l C*KIH ^Hc^ ’tl'? ^T?T I TOC 1 ^ Pl^n>t^ TOSI -WW FTC, 
c<?Tc*i Pic’s ol* I Pl^ftJ ^Icji ^Icn ^5" ^ I ^IlD I • > l!*5lfl k t y ® ^CC^KJ 

c^pIciI R^c^p OTT TO ^IP^pI 4^1 C^T TO ^tTO W53II ^ ^f1"^3I v 1^ r ^s ^TTO 

^ I ^ s^ji suc'^wi ^ 4<pf^ c^c^c^ 1 P»c-1l5l 4^t^ c^c*ic^ f^c*f1s "3^ I *j1^c^« 
^^C r « 4^ ■>1»<«C < P sc*l I <5^fl cMc^P iBp*l ^3PT *rt® 4^ f^C^lfl'^lC'WJ R^b I 4 

■n^ii^ic*! ^h^p 'Q ^iPi^pia *wwc^ 1 0p^ 4W, "iftd Reins’ Jit^njT *5^ "5^ i 
C'JCUC'lVJ C^C4 C^C*IC‘1U CbC3J ^IC*! ^ 'SU I C^Ci.C'tfl J lf^ < Pl*1 ^ ^ C^fC^ C®fl <5^fl 

^3JC*W ^C*n I C^C4 ^( c^lc^ *1C*W I ^*1Wl ^TQJI C^C4 431 CbC3J 



'STFt at TOQ ^ -TO I WT^I « C*n<Jaa>tC*ia Wa^ft aaa I 

TOS*iPWCTtfl afta^ia^ 

aroafawrcaa aftatfajpim ataT M^s at arffa^ afaatfa*[EaT$ aro csrca ass i ^ afaa^sa 



frtaa C®t£^ <J1*1J<^1*1 C^MCaCUai *tfra *ffca Caa >iaa faca C<1C^ 'QX& I f^J aa8a1*a < £t(?ia C<C^5 '0<5I 
'Slcaa^l ^l<ppiJ<P I 3&T<i, °Tai aiC<P C5,C*1cac?jaf, <3Wa*Q Caa <JT^Os aTC3F I aa a$a <^JC^ ata fe>H 

cat^ ata a$a ata caca g c^c^ic^a aifta ^icai aHta^pa aQa^a ^tcn i 


aa « cafa aacaa c^cacaae caa afaa^taa ^car^fa wsa i ^Ta atay 4atf& ac^r afaatfa 
s,c^ affair at a^fcara i ^£ja ^aa , ®rcaa chichi fawa aica> at i ^ a^ar ara^ a^» aiw vitas. i^1t> 4<pfi> 
TOfaa* aSai i 

aa§a^awr caaa afaa^a caat can, ca^ar aaTa® f%a aa*a : b. aisi)9a> aQa^a anfw afaa^a 
o. «ii&fj fc M'o afaa^a 

b. atana^ aiaa^sa 
m aat ^a 
(a> 5j$ owa 
(a) affaa w$t tot 
( a) afftaa a^a sttssan^caa ac'oi "5ca 
(«) c^cacaa w aaw atfo-c^ 

(it) a^lcaa '5R37T (TTTaasfTtaT 
00 c?c«ncaa aaw ^aT « aata ^ omJt ^eat 




fctr 


(W) CWC'-M 3?STJT 

(^0 C*W W* ^ « ^T»f '5^ 

W CTOIW* 

(t>) CuCAtT* C4! »ltt4 5ft? OlflJT OTlt 

(^0 ^CU«, Red*!'® Pl^tefci* *JMfMW f ^ « 'SlWKWI ’tToira$*5} ^ ^OUT 

(*0 «llM*1 W yit^S £tt t MT 

(«0 OTT « OTWS TOfJ >i-1c<$jj R^W C^^fi ^R> 5OTT 

nO Sfa ^QTTT 

(«) c^HT a^j, c*t*h Rpfiwdfa dfa ^R> 5 $ut 

00 whPk» dRwm *0fa ^ wit 

00 nliMs dR^Rfo 501 '=il'aA$fl 53^03 *Pfar ^ 5*tfJn I 

\s. qtw*W'® "ifiWi 

no 3TS5WORJ WS\ «llbS*1 ^JT 

^WMI 4 R^uft Rf%*J 'HIlMCMfl TOJCT 3%&t WjJ C5$] ; WT 
(*0 30®T^ R<jch Rw* ^Iv® 3t^T Cb4l 
($) ® 3^J 5*QtJT I 

4*ri£| (Activity Sheet) 

<PM : Rtbd V*fi> ^*t <5?J (43*^ ^l^r) 





■nttR^ (ojoipw) 

^iR^'i'f (cxwwfl) 

’tR^H (&SOT0 




to (TOf cm'WtJ bb-bb waa wvwi* i 4 ott choiow *nStR* « 

«MtO* 'SIM* *lR*£W5fl I ^W'BIM^I'hIII, <(R, , *Taj SlSFla dRill'1 « VIMd *MM ^ 

'j* wcMfl ^nrtJt ^n*iw 5c® dicA i c*pw v iR^'£*i 'jet) w 5 ^ arft wwH 

•TTW aPfluR* *Wt ^JT SjR C^fC* "551 ^IWH '"l2)M< RfbGJ 'TOR* "l'5)R^ 

tojoj ftsR ^51 «mcmch* *fStoi 4 win ^u^r^ri 4 wrt ‘iiow ,, RR« ^ C5 

5*1 \STe «iWll I CTOTO MfR Rf&fl MR^M* a# d^lf® afl» W*J'1 I Ifl ‘XcUlC^ ^n ^c^lcwn 'Q 

arap&H 1 

^,<c’ i ncH< ^wjim ^ *int i if l lQRi Rf®^ ^w-srsicso?! 




SRJHJ 3ft 3CS I 4 WGIIfM TOFT GOTO ^T ' s Ttf>RP ^ TO I WT WT *o-*3 

w^?r, ^trtto oroa 3*$3R t&^ii 3^R^^ictu< 3^3 i wncOTu ^tto 

7 TT<T?T e T^$ 8 (t-(t(t <W 30 *H?T I 3b- f^*T 3333 3t VIIGT 4 <£<13 4$ SfSRT 

bO 43*. mia«lV5 \3- < ft*i 3^**^ t((§l ^3 I Hl?3)3 3T3FT3 ^T^PTO 3^3 ^C3T 3^2JI< I 

OS^I^TO^ 0003 3iJ)c3 faf©^ 3f3<^C r 13 W-TT O ^3C»JH 3T§t ^5t3 3T3 OTTT CbC*bIc*b3 r 1 I 4 
33GTTTO 3®TC3 ^5TTO ■JtSlf^F « 3P#R 3ft<^< 3Cftl COTTO ’TO ^ ®lSt Ol *fl% <3 c3np 

3to, 



\ 

153! : 8.« ^?TS»lP*J^IC»I C*.C*IOt£ ^tWTTI 

i© C30 }(t <^C33 3C37 COTTTOJ “1*Jlc3 ’^sFt^ "5?! I C^C"1 ’Q GO $303 3C*JI 3Tft1?fa 3f?R^TOI 
3mtft O I COT « GOST 4 3OT WTT333 S3, TO33 ST3T 51f^Tff S31 3f33Tft<£3 

ftCOT 3ltTO 3T3F5 F!3 i 4 W COT3T GOTO 3% 43°v G031 COTTO 3% TO^OTR TO I 
4'»1t<$ *TtC3 *JtO f^ClIfl-f^C^l^lfl! 3T® 33^ 3l^C3 3133^5 SF5 <K3 I 



fM : 8.8 fTOTTftft !*iC®C<* 3t33lft> <PCS >l1erc^ 


‘to 


*WGtI<C # W 


asTBf : CS a$T VfiW faaft^S *a’ <3 C<if^ f^MTT a5Ta fa 9 !?))® ‘fa’ laWT 


fa^ 

•a* 

•fa* 

• aaxa^wicaa afaa^a^car acH 5.awicaa ^law 

• aaxa^wTcaa af^a^wa a^tijaatai a^a 

• catswa aftca ^Srwa « awc^aa ■^awra ^tw ajca 

• ^c^aiwa ^cara c^cawa aftai ^a 



• cwrcaa aa?a%a^rwa a^a^a^tar act? aw^aa waTcaa 
Sf»IW 

• ^c^icgh arar ?^ca wsr ^ca 


C5TV31 CS OTI-CNCUCm bi-bis W ^«MU ->ia*J-*l»lC<P a*lt ^S aS8->lfa<Ph I 05TSST 4<3 WWS 
4 W OT-OOT « SHft* C*Z$ ’Sftaas aft<^ SC& I 4$ afoatf-PjCTM aTW WJ S’JFS 
fassft? ferf^j'A l 

C^CaC^ttJ alfij} <3 C^HP 'Sdi S1W STW ?JtC®fl C<*tt *ip& ’ 5 TC*JT ^WaM SCG I S1W 'fifOlW 
^CWI<] <C*1 atwa I 'SS aT a^erla CHICHI faSS as I a^CHIS Sal J^WO WH W1S as I 4t?t i$ 

w atcas ^sifas* «>!fos i aasafaa-ica aTaiaa^ i>® cw be was scar c^cacaa ^an^ 
Ma ^ ^s i s*rwt sircar w® 4 croa ato cata wa i afftaa wfw afeww>$ 
aata caw ■^aw as ^rat, ^st £®fa $.c® < aic < p i a^joiiq ^c*i caw a^ca afana assr 3 c*iigh i 

ass ^f^a axia faws aca cafa aca aw-^afo ^ttqtjt <s mfa an <mi ■ira*. ^toifaa* <*I<h stna <mi 
S ffc i asssfwanw ^reifas* nrftfasf afa?F©a ^sts araT aa*s ii^Qa» « srafw wr ca*T cas i 4 
fascs sr-aiar « fa^Wswa aw wi wrtsar ar aar^K asar aaana i tot aw wtcaa 
aara^ faw aca i ^c^a> ass 3®aa <awra an amr jpwifa at -jbfoc® (^a <?iw) at aw arcs i ^ 
caw a^i areaTa ^aj afaaTa afa^ awt acaiGH i fa^ fawa scar war ar aw ^aa fascs ’sirjrcsa 
aara^ ca^sr acsT^a i 



Twi : S.fi’ aiTfaFa^TC*! fa>c-lta-foc-lli3l l S'®c«S$ 'jR>^u aW '*fTQHT dealer a 




tv'ivw TOST C^CiC^'G TOW • p lQ^1 TOt; I 4 555 OTOI *1?lcfl« C553 TOfc 

, 5T5 5C*TI 5t Nlf*W <3TO *1H1 ?JT5 I 

515 fc-ivs 5 tjc*<i tojj C 5E5C55 *3$ i sc'fij^ 5ic5 55 5c*i vf^<p 5c*i 1 

C^CTIC^d C5QJ 5l1*W *T?)csfl tfwfD 5T®lft* <JMM I *llf^1C^iJ 551 \s-<? ft»i 3<fa5 #$2]1< 5W> 'HcsJ I 

■TOJT^tEiT ctoi *u 555 m c3f*T5ff© TO 1 vfl 555c5t5TO3fitei5 3Wt tfrofaifa© 

c*ll*i*i WflT, 31<1< 3T'CHri ^TTO c^Pl ^f^TOT v tlPf v tM ^M1 dc^lcf'i I «iJ 555 5l5liW'6 f C3f"T f^3T5 

C5Q5T I 


CTO5'f 5lPiw»* 555 "Tffa CTO5* TOW 5^ wfilwi 515, ^1$ , *5 , j*C'1* W5J V5, TOT, 53% «53* <P*l>fl 
C3f a l 3flMcM 3T'G3T »K3 <pI<j I 5lPlC3»fl 555 'o^c’lct 5J3T 5^ 3TC3I c-nt^WJ 335 3lf^3 C53* fTOT TO15 
C3T3TO3I 4 WWW S C^Ihw^ITW TOM 453 CTO f^bf^P© 5851 5f ^5 31313 I 5J3T 

C3PTTOT^5faft33 33T5C4 £33CWWS^WI 


NlPlCOf; 535 3ffl*l< 'Q tJTOTI ^T? CHW ftww 3J3313 551 3)3*13 #t3T^ff ^3T 51 ^fll’S 

3183T CTO ^51 5J55W 3*311 W3T I Wlf^KWiJ 535 <J«J*13 ^P3T ^T35 333T3 5J55T5 *53 Co TOT 5l<H %C5 
333 v llP<co ^D5 5C3 43T, C3TC5 ^[j%c«i ^Jvu 3TTOS 5C51 4$ ^T? V«Wl5 8 Sji'afljlc© 5rl33T5 3T3T 
1&5 5 351 vslc© faf£;j c3W l £)31* , j v iw ^Iffl"'© 5Q5T5 5V3H1 *4lc^> I 

■JIHPw^jft^UHT 

33l»lfa*IC*W 9 f^<T^C r W TO ^C'iC'P 433 3WC$ v 1t*T'1 WC3I '^IC'IC'P ^31®lf^ *3 ImH 3 S 3T® V I1CH I 
3US5%WIC f l IlStfito 3fiWC^I 5TW CTOJ-WWC'W ^TC5f^ 'ifiWH 5tt» I 55W 'STOJ C5 nHPi<p 
5tP. Mft<tWiJ W^J wmw <?\ 5^5^55 1^Wjt5T TOT Cm WT5 TO 5*^5 « 
JWflWH >ailMi‘i ‘wco 5C51 'olc*mc < p Pi^-^r 'q-wl'O ^W*! 53MIW ^wlPhol S'TPT «wco 5C5 
45l 7 T15 5 T WWIW 5C51 


TO#W ^T5J fW 5NBI TOTJ CTOlCTOI?n f^Wfll'O >1Ct>^ 5TTOTI 'fllCW 355 5P5 

'Q TO^W 3^5^5^515 5TW 3t3 5tQ5tC5l5 C^t WTI 4 C5 ^ f^qfitlv ^ 

■* w t J & 5^5 5C5 I v 11flC^ 'anf^'S 5T ^55 ^55TC51 f^tW: d) f^<3^C*ll f^CTT C5W5C55T- 

5T5t 5T 5^ 5TW ^TC5l^5T 5*TOT 5'QWt5' C^ct> 5TC51 5WT 5T C5W®r*T iy|^»c« 5T9515 

35*1^1 ^C5 5T151 *351^1 ^TOIT 5^ 3^1, 5l^tWI 5tC5 ^TOT »JHPw 3^51 5Wt5 5TTOI 


s««-»if^<pic*i CTOf CTOIW5 3C51 W%T nHPi<? 55HTOT « *WPrf 33H ^US 5C3 I TO5 TOt ^5 W 
5T^5 RWM CTO? to ^35 55^5J^ 5 1 ¥5 5C5 I 


(Activity Sheet) 

515 : TOOT^WTW CTOf « C5CTOT5 « TOT^W 5T5J5TO TOTI C555 5J55T C555T 3C51W5 W 
<iwft 55 W 2 







cw 

Pic'S 


• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 


^iviicwto ^nptft Rci« wm (toj w ■^*r 9 tcv iv wwws w 

^5 ^ i 4 * 11 $* «ro ^tc^g otcw goto ivww wiw 
'ftlWd to I fa C*TC*^ 'S’l^jjt '®(!C*ft c^cucm fat*T ^13T C^T 3 } 

«I>3P«IW ^ f ^ <UC*M fanfas CVCMl ^RT q«C*W ’tfafafao* I <OT TOO ‘flWffc 
^■“ifal'A *t^I«H I 

^mn^- r 

«*£«flfl c t ^ 'i31w* fapre i ^fBH ^ ^^snai '-i5)ara 4$ ftpra ^ i 
"jflWfl 1 53*T^[ W* CTOTCTO % nl^n ?TTW ^ OTf ’Tctf ^WH ^TPt ^T<i, C*T *T&fBFT 

4*t£ I 

«t$*Jt?TC*t?J SNR *C!I* TO C^C^CHsJ 1 T^fej fa| faf 'amf"\S*d *TVt C*WT TOT I 
*a i^ii 3Wt- 

— sf*i sf*i ifir 3J0TT ; 

— TOt C*M i 

— <BJ 32Jfa -^m ; 


t$I : 8 .fc T t^*3lfl*l ^1W < jBl 4C« v 1!u! 

’®I5X®T ’t&fBT'T ^t, #NWCT W ^ >1**lfa C5PBIt «rHc»l I *lBMW « wr c lfiH'© 

^Mc*t '$t *1CU C*\ fajWJ c'GtH ^Tq l 



31^1 





*lR e t'$' <*JC^ VWf^<P <3 llf !ftf^ *erfD«iN©i C5^H CW TO *ff I | 4 3 TTO' (Tp^ -IWllR^ ^PRJT 

c*wt <yw v!»i«!«m *ro*f «ifti5) ^tc*t cw tout ft to to to*. TO*fl> ^ f^pj w^i <rit i ■Hfihto 
<V>C* CTOJS ^T >IC©t VMf^K* ^ifiTH'S’ <3 ^J^Sl «lf I *K®1 C^ TO TO <?JCT 
TO CTO3IT ^T ^1 TOT TOT TOfSw « -nSJlfo* SrllftTO CTOt I TOft CTO ^ ^o TOt 

5 t^rft vt, ''TO TOT TOI *HJC*ttl *tlSlB<P ■^fspTTT 'ItCd I TOtf ^ TOC 3 ! CTOTTO <3 *1<H 

TO *Tf I vfl ^lvs>1 TOCTO CTOI TO 4 t TOV. ^HJH W*J c»i«) ^i**1c4 l fI?I c TT **IIW 

^ i 'spiffs toot cro^tf cto ^^r< to ’ft ot crof^ "ttftfite « hihPwtm to 
^5T TO ; ^sRtos #troe TO® < TO I ifl W^Tg £U5 Nil 'C^.WW'e V^S*^ TO i 

wut 

TOftTO TOOT ff&TOCTO TO WI, "to «tlft 'SJPft, ’ft C#T TOT, CTO WIT CTOT, 

*f£ p tr® ^ «nc^ i '©i*i\w ■jjt « ^wic^ c*fa «ttc*f i 

TOOT TOR TOOT TOlCM* CTO£ 'Q^T BRJ *Ttf$ *tfwr TO^tT t TO 5 ^ I TOT TO 'OBfC'W f 5 ^ 

eii cro i f“tft c?iN afroiT*j , ro^t to ^ic*? i 4 to f*T^ uity<iH ^ Nift fro^ro c<c^ 

*fTGI 3 TT I 

'PIMM'S *\M*V\ 


f^TTtTO 9 f^I?J WJ ^ C^TOTT CTO ’ttfTOR TO, TO C 3 T *HrHI TO ftHJWUI TO ^TI TO TOf^ TO 
C*X% TO TOUPT TOte CTO I "fto^ f^P CTO^Q CT TOCTO! TOTO WTO TO l TOW C^T 

WftTCTO^I 

WUt 


TOfTOS ^HFT ^TOTO TOT CTO?JT ft^olw TORI «M«r4^ TO ^ I ' 5 T^, TO ^T?I TOC*f TO 

& 






ms 

fsai: s. 4 ! , f^ , ri5c*t5 <>w c^ctifb-fl f^ut'Tor iiKnn ?wci fsai: s.v ^*ji<jM<i vc't <j*!w<j»iI ^wn ^ ¥^¥B 5 u 

WUT 


n^TOTO^ TORI ^ W^&f^WTO 

Pc*I ^lw <^W BftviC^WJ ^TC^ C^JC'S I BR 1 ^^ 'Q l ^<3*l v lWJ^ ®f *ij C^f 5JCTOR i 5 t^pSt 


’rtt-io, RfliM, i^T-bo'ST 



S8 




TORI 'sjf'Mite TOWS <W3C£ ^ I C^*f *TCfo TOJfeH I 



ft>J] : 8.fc VC*1 ^1<1 ^'<3 T&faviC** v l<ll i H Plt'O I VC*1 *^>l!fl ’^UCMl I 

’t£ v tf's iiPI\ ’t'$ v t1c v ©fl «ffW-®| 

4^fl> CTOM ’tr^ WT <TOT, 3^ orfiltypd ’TO* I JJPW ^^TST ^5S>^&5TW 

§t*!^\5'©!c<re i 

3^*ITORl TOT 5 T^<3 "EFT, TOTRJ 3$H ^<K *«HM ♦MPT TOW OT TOflf^ 3^3I^T§tw^ ♦TCf ^JHI 

*PtK ^f^froi 3$3r® i 4 iwpw #iw tot v\4>\* w tot% srw 3s? i «a 

TOTOT »W$C* ’ttb'fiH TOT ^»TC® I 

TOT : «l'lfiH'5 ^«W •t&TWP’Hr *TH>UW»i$, « ^T C«ft* 3f&llPM fc3l« fttbfl *£* WffI 


'JWF I^TiN 

c*f^ ^ftewc 



TOT: ftum fa® *t^3lc'©fl ♦* : 

















fQW ft*W nITJcIJ “PCS '©'C‘? ^Ic'llC'W aft ^jac*w 

TOIC5 ft*33 TO W 3 ? dtPfc C5ft W "55 I C*TC55 ^tor ft?T^ « i J<SM i j* ft»R x&lcilc* TO $Hft(Sl 
^ifWwn^ ^it^fl fte&'3) '&. (Dr. Petrucci) bKft »i1w SW5 ct> > ^"S< C 3 ^ ^CsJW | \iC4 ftft ^^1 
■r^Dl ^afa •‘PflC'a atOR ft I TO f*ft cfa ft>N ifBT 315 bfc TO 3?T bkSlr TOT $WTOt \5. anflfa 

« ^a. iftfG iiw dtD$lti wn gi$*r tot caft wilu i a*5Twt¥ a**jft 

TO *lflftl$CMH 5fi>0ff fcWS! C5J% WH WflT 55I 4*JW1T TOT TO5 TOft CTO 
« TOl ftna ^flC'tfl ai f T»PIWJE5 (Culture medium) ^TOfl ft*R atlH, £1535 "PlHJWJW aNft^ 

^afc^R, <^TO # W5l^ afa0*R 45l3?jft5 afts<ts 3$5RaT® I 

^pjst wcwft, croft ^c<w aft® 41 toim ftft® ?ttto c#ic*flrti>i «ro i ftf ^>c« ft*t ft^uw ftcw 

4TOH^t CWCTlWft TOT I ifl c^Mlwl^wk* ft*t ft4lu* 5T C*W CTtCTOffft TOI ft»T ft4l<H<pl3) 
ca TCMICMVPCTIC* «iNJlftv6 TO 55 X TOI Y WPkvIwN TOI I ^ CWteT ftPt ft®5*fflSt G$!C5tC*PJ 
aift csntmrsFjm? srctomraai 551 ^cfrwiv^wiw a 5^5 tot 551 cror 

5%TO WWW ft?WS TO®5 XX <7T* WlCTOrft <TO TOI WWtCT ft?WS ^5^ XY 
OTtTOrPT TO I 4 5RJ TO* ’^TJRJ #tw TOT OTtTOTO CWT 55 CW 2A + XY 

<3jpq ^ 2A + XX CTOII W wc'ift. Ml*iC9fl CtflCVIITOlN ^WTT 8«s ^1^ ^\a CWT^T I ^WT Nl^fl 
w cwi^r 'aicUiwu ^ w cwt^t ftwt ft4i*^> cffk»iiwu to? *itoiwj ww c^?t w i #wj 
ftur^pff (i b Wl^t) 'qtUlwIcw ^TTW 4^® TO X CffTCTOfPT TOP ^ WWTO ftculPl-*! 

ct sraffc ftrr*! ^ft» to atrote ‘X’ cstrroiv toi to ^ ‘X’ 

wIc^lwI^RR^ l c*^wj *ji<9l' , ] s ’tic'i-fi *inii TO® 1 J3P!*lS ^*11 al^®co b b wN 

‘X’ csncropr aft® ^b cwt^t ^dJtwmm y otctopt to to i to 

^C*W ’351*1 <wpw - *X « Y’ CtfTCTOTVfoft® I ^TOTOT Tjft ‘X’ CSTCW^W 

T^p TOt ^T, TOCn TOPWH TO, TOa ^ ‘XX’ TO I 'TO TOT 7jft 

*Y* CtflC>n»IVftft® TO '55, ^TO C5 W1 TO <7!® CTO TO, 'TO W* ‘XY’ ^TO 
TOI 


■*IP5t 

’an$W*(AA) 

+ 

XX 

ftOTft’T 


«rrtTOTPr(AA) 

+ 

XY 


ftmft^r 







CWTa 

SlwiiCTO 

Ni*ac« waa cro 

'5il*,k‘m CTO fala TO UT*JW*t*T TOT ’TO TOT TOret« ^rwluw TOFT aTCW cihltaM TO aaI fof S^IWfl 
TOWtHl CW C5M TOC® TOFT, 40® atcas CTOW W F$ I %afl> ’T 1 *^ X ^ Y *$?& 

^' { l< ww foma fiwwa >i*mw ^ Pr&i^H i %r fer*i ^waroa ww tot ’row fte to w i 
TOT’TO®'«R$acaa«R^caa X w»lt*<l wl m <JI<T1<H21 ^‘ja %T % Wja WW f^FR atfta | 

’paft tpPWR TO FTeaW TOJ TOa CTOW ^TWT C"$ I fo*T Wflt'ta W^RTO TO ^Q W?t TOI TO* 
^31 aT *s»*tlt »wH W*l C*Teyta Rwft W'fl 1 ! WW I 

^Mlw #^C-M frsflfo 

faffcsjaa ^ ’jR^co wnwr cw #kaa w v iRB'o, ®icna acaj wr awa caft ar^t-jwifc iaa* to wc*fa 
tot $f%a-a«rTfacw war w acaca i a? ^ ai^wa tomt %, waftafifo, ^$K ^ft>a «tiftw 
ca wtto at «twh far to cwtrt dfiMi at&fti tow to wrft #tawroa tot atfaHroro 

*?ta®RC®a CWTCW dhfoj (R$ I TOa TOt^lc® CTOtfOM (Xenophane) TOW >3W R«l*?l 

#qPt (fossil) WtftTO TOR I 2RN TOR Ca, ^§t® « <T^N , H «rRoi«fl *6 r 
awfc 'iR^i ncUw i ^ito vfila^a TOI 

■f'o|^)c,\4 fstw artftw 'qjlMl^i (Aristotle) 2RT*t tor ca #TOlOT <W 4Wfi> CJlfta 

^rta waa c3t*ta #k catw wctot^® $3® <aai #Ta*Fir tow *j^ja cTO to tot Rw6*t at 

^fe<uf&j **l«JJC»l (#VTO dfiRftta « ^TO^fa® aOT W^aR TO'tTOTC^I Ra^H dwfi; a^S « *tf^W SjfrlT 

ifwt ^ atea atarnr ’iWrorca ^w*r #k c*^ vjct>cv i wi^itm, to 

TO^ Dlfl^xs cvfc a^a «i!cH ^ c*4c^ ^45 ^ ^*1*^0 ? U1 7 T-f^S Rfi | vfl^ ^r»i'^o ’til^i-f^S 

to Rf^a*i wa »aai to ^totot toto ysR tot tot ^waj awaai aor ^ RrefU flf¥ 

c^ cerow Rrv ffaa vaai TO c«Tt? orcaa ^a i or oiw 

^oata ^[R% aftirot *rto to ^cga ’ar^w i ’iytw aif^w ^ ^taf pw ^vro aQa^c*w 
w avivc-w ^)a«Rwa aca^a 

^§ta fB"voi tow *e aa at^caa aww acaca ca, #ta ^f$a awia R<r^i i 

anffc'T ‘Evolveri’ ofcw TOflW ^a acaca i ^TDRf nMPi<p « artrtJ c^wawa 

(Herbert Spencer) a^TOa ^C'®lW5"l r l ^Hlf^ <U<J3jfl WORI OI §ta, ^RaTa a af^t*T riR^*i TOT 

crow aaroa ^ar^ta #kaa tot isrflW « ^roa TOifea at #kaa ^5ia ad; tow 
at aT $c©iW5"R aca i aacaaww crow^tcaa afiTa^ow wwaaa *^ptctow tot% 
aa TOa '©ic^ aca ^wa 





toW 

#tTOBT ^1% C*T TOTC^ Rf%*J •rosli ^nIci dof^vo ^Tc* I 

cq aror >i^ciw '■nftc® wiRfi 4 WC4 c^roirffa® c*$ i 4 *i**ic4 R®t%t ar^ mwcto 

3£*TT : &W5 OlTO. ?TJ « «MJlu W lH**»l •MC l ta TJW ^Pf »f^Q3« 

*nfai tori i faSk® tow* tot ^ 4<?c<?i51 ^jto?t tot i 

<jfa5)W> ft*5TR C?T ftvffltcro SITU tyo C^Ptft W *TOt ^W?l <1 ^*WjCT 

SJ^tT ■‘iQ‘jlc‘1 teR, «ulnlft*l, ^ftQBlCTT *ffTOI$5 ‘^W*faTO 9 t, *i1$cSlw*i « ^T^T*1JPT 
%T ; q'iwi ’TTO %T WI «IW ^iCJjuffld ^Jp^flTSa TOT ^l^fTOBT '©H^l ^T ^ 
<««’Hc'o* TOT« ?jf^BT sfolw 4$ C*JM ’M^cal Rift's ^01 ^j!»il$CH1 

tot i tot «ui»n$Ml 4fJ|® ^ tfas ftiftr® ^em Pfcfr«caTftH ^p ^ TO I 

PfSf^'otdlfoH TOT ftWPW Sffc?j*Mta-w (replication) >W[ 'TOfa TOT ^TOW ^fUTO® 

ttfCTli I ^jft%?T ’S ? . v !% 'Q ^tTOW vi’Gwi TOTO^ TOT fll^iluPi^ R^*i ^T **(f^<jt^ l 

<TM TO TO CSlfl^T « R’SR‘9 3T5CTO1 TO I ^ ft£ft*«czTin>»i C«TC*$ TO 

C3Ttt»l®T$iTT 7 T dRl^l o4c^ TO 'ol$fll*l I ®f$3TPT ‘STO WK ^r)< 'G srojrtl ^J^f 'ontfl1 

Pf5R*'arflfl»*i —> C33lcU , 'ol^*M —> I 


‘aim fcro to qRR&fcn <smre tot ^ ^n csmtomni «nf^ 

STfi'fcH. ^ ‘TOW ^ CTO TO ^1 TOT cafttJTCTOTTORT CTO CTO C*FT ^*11^5 t^t^TOT I 

^troro '*$%> to c<pkuif^»i, tot toRc^ c^h toj ^tto tot c®rf^ *iRctot 
’qfaiwc'ts TOTt I ^5TO TO'® 1 TOTOlft #tTOW TOUT ^T CTO® «JTTO I TOTT CTO? 

I ‘SITOfl « ^-*1 hRc<p 3T^t- *5lflliJ ^tW?T ^Tf^TJ% ^T R^*i ’TU V*il I 

TO??T TOJWT <1lfl s tlfV5 *Tf p t*iC f l! CTOCHf ^IT : 




wtESwr^. c^*icw*f 

I 

ttcH, ^jrcffaf. 

i 

^jl»il5t*i! ijf^W 

1 

caif^ 

i 

rttffr q u r ftn 

- .i. —■ 

i 
i 

wrtfi h n 

i 







R<v£CH<T S^v© *jfl> R*JiJC4 dRf&® vm 2BIPT C*F*fT *J1?J; TO1I- R<^H (7J $C$JC^ V*|j3 

zRM, ^dfilU ^c®il- R^cdd < ’RtR ^l«ic< <erR i »3c v © R^'T ^c*ic^ I ^jRR d?i c<i<tf[> c<*lf[> 

<^5J TOJ ®rtTOTO5?J v lR<ri'i ^1 R'^'f ^51?T J 5f w IC'* 4^TR^ JRT't 'Oflc^ I Rct> C^CTl , °<IC*llB'S 

tott i 


(^p) w^r wftva srh : R%^ 'wawra <jiRj<p tot i « 

^rr^w ^»Rf^p qvprc^ ^ i wr^ w, >r^*j w « ypm 

'wH^H 'd’TOT «ilC e ’i!fi>'3 TOTT I 


w : ^rRa wt, ^iijcvjpu ott, Rffo Updm, Rrc*ra w, ^w* $\©jiR 

^Mrai^w « suffers dR^r c*w ewe «ii®7"<s 5N dthFi ^j^t c^jt 
ct tots *iWhjic»m c^p 3f% «a^ *JTOTfT i RtodR, ci^-wii, ^rtm, c^Trofar « 
<PihlcSpT CTO^ Rct>ri Rt 3 ? ^RT^RJ ■*iRe?'a TOTC5 I 0\ (R >11^*11 TOTC5 ^T f&jj 

dRc<c*m ?m ^em ®rj$ i *nft « «ino^i ®rj, RR<i ffwa 

3lv®l«W «RI, C^T<J WR ClhfrlWta W^I <3 ^3*R C^TOfl RrR*1 <RH « 'qijMj ^SR%T <PtC0fS 

6r*iJ dfitaRta ^CfJC^ I >1 '®>'«’1 , ic a il OTOP C<! < VT ^1U CT '®i« , 1 ^fT erR’Jc^il ^ v lf^'’to^lc < 5 

^iRe W(.u<\ TO9$t RR>;j dl^R<p *lRc<ic*t ^fTOnR 1 © TO «n£»jIc»i 3^ RJ«*j«lc« dR^f^s 
^c?jw. i '©i5 R<r©^R^H nc*r ^gr c*r ^fsp^ ^wtRRRj 3rR^c°itiT $**3%, 3 . 0 ® 'JctJc^ i 

vaMj Z^< >IW4N <?<ls I R%^ 3I%3 'ac6»1^C«1ls ^s3%, R^h S ^.C®1<3 

41^1'©'0lM ^©IC^Kl ' 5 R^% <0*1 I 'S^t C^R % t©‘^1, <11^ , bfijfb<PT<3 ^5RT <3’5T^ 

6rHj 5?J I 'S'sdf^ 'G 3^*1 ' 5 fRRT 5PTQ dRc^C"!^ stolen V6(S1 ^TBr WT3 ®RT 

I ifl?f^}' ^«'1^C 8 ll'Q R<5^*1 RSJ^r I 



f&S : 8.bo 


Tjsani ^t: #Rrc5 ^^r 4V4wt (R*n ^n?r, c^wi #Rc^ 7#^ ?n^y >i“iRv© 
^bi £Rcwc* Rfe m^s m<$, ^i^r ^sam *m f^m w tot i at^cucw ^<r <t? 

ypm w 3 R*iRf® i 3 rw?i Rrm ^ife4 ftm ; R^j «HRi§t^ 

RRfrois «rc 5 'fl^rt ^tRstt i 



v-jc<u cto cm cm mm to* tjjot **®t <*tc*i ^ **Pw 

R*T I CNlv^l, ?m, 2f^?r **1HGJW ’l&'T £^p|45j I ‘fl 'ailC'll&'il 

c®fc* ^ to cq t®to sMti fr*fl% <fliH fr^<% 3i^t <#£*, to cro fr^ 


wfi> TO^f^r i 





fan: s.^b ^«to**i 


Y&Fp* ItSRttfPi* ?m : ftf%^ TOTS «W<tk*«J ^-n « ^pn^n--5T?2Pl« 'SlItTOHfC* 
^■HPfT* Hl31ut0«i TO l W &3 C 3 f*tsr CV*^ JT^WS tvltil t^'CHl ^eH* >lk*« ’oilwbi! 

C*NT «4lW CS •iJWS ’lic'l *I*WI fiCiCH. I ^ ^5*JJ R'M'iC 4 ? *1»^*T I ®»1(^J]‘1 J SJ^*1 

C*^'r€l ’ttefl frt^ TOT TO I froE>WTO (SlTflSS) ^^5" 

%Rf& iJc^i^'S; ^fl> 'qRm '3M~ffok<i Ro^ ^jfl> Pro to* i tR ^j*v TsroTfts 

■yjpf® TOfa fr ! iRfr$ c*qp€t ai^tTO c»Rft* aro, 

sfae «T TO"T «rf>T 3CTOI ,s RK 4*fl> ^ TO*t CTO Rs^CHd <t<TU ffVf erffo «rl<?[CTO fr<tt% 

I 

WJtWfit #S 'TORfe STO : ^ls«r»1co v lR*ifVo TOto TOT ^ ^TOT§ls 

(Rfafcr Rtohi 4 «jtos «ftsc* jnmM*i 8I #R st *TFT*flfc, %* to i jpflttiPHJ to - 

frc»r*f TOT TO I JIlftTOTO TOJ « *TOTt frroraS frRfci l jnftro w fa^r 

TO^ I ’q'Wftc* aTOlfiR *TO TOS W CTO*n>T*t, ^C*'*I*8lR vSST.fa^^&’ITTO^FTO iCf?r 
TO*C* TOT *TO I TOTO*T?3t 3T%*W *ft*M$ ^Rq'icnj TO*T *^**^5^ *%CSlRp5" 

W5 W*T ^ f^S *CTO I 



\ro 


^pti 



Ba : 8.b$. 

#Ntc*ii?i 3§tot 3P5 aw3 C3ta ^s^St Sfttui 3r s R 5 i, R 33 3tPn ^C3G a33 f3^ '<sftit3d 331 

313, 3TE33 3S3J 3P*n3lf3 rff> c3I®sj <i^^H I Gnctum (Pto) HIH3 3Ji5lw) Sfic* 

C33T 313I 

tw<j R<\$c*m 353 m a3 C3i$t3 #k vbi C3i#t3 #ft33 «iM< ^ «ttTO ^ tfiSta 
( ai» , \j>^vcl efU^s 3131 SB's i ^ssii at *i<p°i ^i^i’i^i^l erlc^a S'lftj.Ps £w3 R^'k/p 33*^3 ^csj i 
^I'S'^B's 33H : foe*!* fo'sca ^3331 3t€3 3C3T (««ij v jlSls CVC5) «i^Rc© f*!^ 3i%3 a3*. Sftc'rs ftw?r 
'src*rr f 5 ^ ®fitnc3 33 wr i R%^ 3T% « (sftchd ^ « w«i 33^3 9 ifew c3 w 

3ie3i 313 ^st £e»< R^c-w W'a<i*c3 33*#3 3 c?j 1 

^31 , '£'©&*!, 3?)]^1 , 3rf*i a3^. ®*'U v ii*iR , ®i' < 'sc^'rS) di^l^wis v i*jw*m <Pfjc°i 'sic^s? ' s t^*tj <ic3<£> 
3Hfij 3f33fw ^ 1 ^c«m arafw C3i3ft C3H si% 331 1 C3$^§) 31 % 

^ e r^m, <£®i3l ft5 3TC3I 

^‘is! a333 ^T^*ti 3w R«l3) C5C3«i (Haeckel) at Bi^lc^ '3TC33, ‘dl^sB erR ^513 ^33 
«i% 'aw 33^33 srj too $3<rc% #R ^<$^33 fatfFsr t%TO3 
3^31’ 3^%^ at Rii3C3$ CTO3 3C3 «wf*C*H. *<aMCBltofa Rf 5 !^ wtWIOflrPr (Ontogeny 
repeats phylogeny), ^13 c3!cHI e?k«5i ®»rlfiHfo 3*fc3 1 3 c T <psc«n ^513 tPsTO WHT 

*j1c<i , 31 R^vsc'W ^3i^ a^B a'sj*^ 3313 1 



R'SelC^fJ C3 *1T3T <'SWH 1 ^l^t ^os f^S »)<J f^iC?Jlfe v ® 'slc^ JT^t^fWT <JC3 I f< , eelC'« 

at 3NT *iHI 3<MW«1 «l<llc“ll^ 351^1-Pt5t , ^!5J WICW f<B»jj ^<1^ >1*30^ HH1 ^s3T ®rW! TH?T I 

f?^t w*\z4 cw sm to, to tot #famfi*s sm «<cb'oi i f’rc&j fmra 
■5T3T 3C^j 3T^T ^lc<J3 3T 3^ft^s 31 ^)<f*0 <JC®11 «CSJ 

f*PTT3 3C3T a’JM ^s | #3Tm ^TTOT f^W 33T3 WT 313 C3 «JWKlft^lM 3T3K3 

a3S 333 #3 C3C3 ’331333 #t^33 *1 d»« I #t3Pff ^Tf33TC33 ^ 3I3T3lft3 f33^33 3C3T ^3^ 

33TC33 '5T5T3 3T3T3 t^^lW C3*t f3^ ^T3 C3C3 RtljlVl I '3^3H 331 53 C3, ^ ^I3*J_CTIC* 

a33 C3TC3T 33^33 #t3 f^3, 3TC33 3^T3 3T'S3T 31lrf3 I at 333 C$1W 3T 3TQ3T wRom f3pR f3?3 
(missing link) 3 ^-C3tW3 33T 53 I wl<n3T l 3tf3¥TC33 313K3 ^ 33® ftBft f^C33 3TG3I3 

a|ier3W f<3^C^3 *J13l<lf53 t%5TC33 '3C33 333113 3313T3 5C?JC^ I 



'S’ft R.C*C<3 Stt ^5H ^ I ft 9 ! 133 ^C® S3 ^ffatS 

cto f^rta sour m i vsiy^i ^ cto <^h ■u^^'Sk'®*) cs*pp 

ft^EI't'G ^ I 


£ftrc*tw 


3T ftcjj ^ I CRIB'S TOT- 


^3 ^lf^*GSr5^| (Archaeopteryx) *TTC 5 T v£j^<pjj S^ta wl<Jl“lj ■*’$)■*! <pc3 C 5 ?^ C’TO C*T, ^cto ^ift^CST 
"MC^>\ S 'G , Sft?I MC&\ S®T^ftft*I> 3Ht, C°TQr, C®lC»f3 CPf SC*''® S*l^ G l>*$i 

ft*i i 43 cto 5 Jftnf'te ^ c*r wr$t?i s^t cro^ R^wd wjw sft wtita s% *jc£c 5. i 



fi>vfl : 8.^0 'ailRfe'IcGR* 


CVC3I ft^3 ctfte'T'Stf (Pteridosperm) *TOT ^ 3TOT3 'SRc^ Stroll vft g 
(gymnosperm) £cft<Dj CTS Stf-4 : TOC e t *Fft WPftTT CTO 5 f^WHMI^ 

'Sfatia *ICGC* TO TO W 3?T I 

#3"3 <£ftW : ‘P'o^cS 'aide's ^>3% *113 ‘^Cd'G C3TOl<m ^<13*1 ^R^c© 

C^Cfr ^©TO3 ^TOfffa 4$ W ^^"VS #S*D 

TO I Pi^lM S 31^41^31 **TW *iP*p|i S^t, C**TO13?T >$\^i 3#, JflfiftPT ^^TJSft S^t 

$$#T G Rc* 9M <I^C*1HI HlC*M SH^jW I 



fea : 8.b8 #R« 


ftft^TPT ^t<JlC-II?J &33 ^TCSf^T 3TCI 8oo ftftlH I ^TO3 ^3JHT ^TC^TCSST^CS f^S 9J3\ 

ftCTO i ft 5 *^ 4ST ' 3 Hwe c^ i TO3 #fa"3 <§ftl k ll 3S 33 I 
TrtT- * i, R«H, J»^- io¥ 




tr* 

qf'Mjf&fl win 

*iffcSJ%S WT S'jJR swifts TOST SWlfa TO <TOft> SWTfes ®^1% 3ff I **%SJ%S c^TO 
*-it4 CH w flwt% tst%«J wqli (theories) dfiM&s *wcvi, 3TCTO *r©<j|»r*ic*i! TOST «fiTO VICTIM 
TOS I 

«utvic4fl 

•rotf •sirawfrr afeiw «ro ^ 4 «h ‘W^f^rafr 

iiroli S4»lw TO CTO *1^CTfPnf^¥ (Philosophic Zoologique) TOT 'tips WtTO TOHI 

•UI*Jlt4fl ^t<J» •UPIlf^Nnr (Lamarckism) ST *[7TTO*TO TOTI STO afeSTCTO «*W "^W 

•TOT^TO ’ifr®1 dfeTOJ*(C , Ht ilTOT 'SitCSiMT ^=flT SPlt : 



%S : 8.** fulfil »U M4 

b. TOTO « TOTOOW^I : SW, #fcss dcStaci tJftaprcft, c<MCil S'jpr ^cTO $s*1% TOST 

C*1M1 ^CTO TO*J% TOT I TO SC®, Sft C^PTC^TT #k<5fl WTO TOt <Jl«l<3lR^®lt< ?w 
SJSfl6 Sff, ^CS CS$ TO SfrtSFlS TO^RT TO <fas %S TOT « ^iTO TO I TOftw, #fcs* 
CTO TO < #CSC*tS TOCTO% TO ^ 'TORI TO TOTO «JTC^ SMJ5SK 0SPf® TOJTOG1S TO TOfi> 
fttfrlT TO ‘SSITOCTOI TOC* TO STES I »OTC^ TO, TO^ TOTO « TO^TO ^ICTO 

df3<^i ^ffr®TOT, ST ^fk<RI ^t'Ms^’talil £<|P|4>J I 

SfifeSCiS 2JTO : TO dfiWi^ls < #CTO Pic*c4» ®*f5jf«TCS Slfacs CTOS TO TO TOS CF$T 
S*CSI <£jft Jflc^fl ‘TOf^ TO^t® I TOlf^StCS dfi^'t^)*! SftwcH Plcwc* ^wlftro TOW 
#SCTO TOT *9cw SftS'iH CTO TO I SJTSTC^S SC®, SfawtH Sfas^H SUES #ftSS TOS 4SI 
S&S^SSdJ I ^e vfj^ ^css 'sfafe £sfa$j I 

®. WWtt TOT^BK 'e S<$S delfts ^*1% : SJlSIC^S SC®, CS*tCST *rkss <$)<H4lCS CS TO*T 

£sW?j ss, cs$ sro tsfrfcj *ro aro ww TOifite ss «tW^ tsfWro 

<Wlywrt ’idJ I 

•errors ^ ’qyiiSl, tot^pwcto to a%f& swrc 5 ? 2 <iMj 



fft 3 §fc 3 4 <>fD 3 «ftfo 04 ^533 ^fD »f{*) 3 «ftfo 3 ^f <5 53 I 


*mi4 wq ?n *tft 3 TO 3 ^%c «5 v&m 3531 *bi%»r i ^r< o?G 3 i <rc?r*f& ^tc"^ 3 T 5 TCTT 

iM<mn>3 -^30% <jnit c^ont 5 W 1 - 

• s^PM 3lft W *M13 3^1513 WI «fW 31% 3TC33 'sMlO’lfl ^^v©<j\gf ^3*|£31 3M3t 5t3<5t 5T3t 

5€TO PpS3E" 3f?l e M 5ETOI 

• 3IC33 < 3^33t33 %R1T>3 aJ0$l 513d> 31 %1, 3^ <3 Vll5C3 <13 4313 W3J V IIC?J3 43PM 

' a i<J<^lC« <K«1 <J^^IC»i & fafa^JjfD 3^ff^3 ^3 5C*JC5 I 

• 3J131F&1 305, fe3TFF3 I)t3t, ^3$^ m 04FF 3M1 3S3E53 W3I, *tf&5 £<Plt$J3 

Wl§3fl>E5l 

^F13 %3%1 ftr3 f34$CH 3J13IC<$3 ?M3!3 353 4305 31C3Hfa I 33C33 3104 3®3%3 3ft<^H 
50TC5 ^5t %T%1 %13 3*043 311 3*»Ptfo %T13 33IC33 33 WlfofoW #ft33 TOIJ '5ppP«113 
413053 £3f"t03>J3 3^*11^31 f4$ 3l«c< 4f^5 ^<5Pi45) C3 334?t zterc*i| 33*1%) 53 *43 530^ 

<^H '<x.-Plfef<W C41031 33T3 3T3f3l 


1 5l3^$33t3 31 ’513&&33 3^313 ; 3J!Vf4 %^033 C3 3®313 C33, M13 (to 353 33 QfT5*t 5j^f\6 
51^1 ^513$$3 #t3%ffl%33 30*tt 44 £33% B"'©131313 4033 1 R-eel^l 51^3 »l*!S$«i (Charles 

Darwin, 1809-1882) t«*TTT053 ai3C<f< 3503 ^31353 40331 33PM 3513PT03 ^3% 3TI313JTC3PT 
<#53333C3 $ ^p/33 $f«3 <3 31^^033 f&WK £3%J C3W %345r03 'VTfS 53 43* 

3^5 ^5WI3 t%%05 %>T0*f 3^1l3^C33 313 5o W 303 ibtfb %h03 ‘3t^f%4 

%lt>c33 5131 3^lf$3 ^3’ (Origin of species by means of natural selection) ^W4 3.'®^ ^13 
3^5313fi> 5f4Pl 3*0331 


fi>3J : 8513^ '51?I^3 



vbl3'55c r M ^R>0® 3^I^>0* 3*,<TDv® 313133 *i'®j’Jc e ’i' 5031— 



^•8 

b. ' a rojR^» *JC6, TOfl ^IT$ ^iWfl *WWt® £<f"rf>J I ^C*l 

WVffi&t « *1|RR>« TOff ^rtWJT ^WJt m\ '^Tf^JJ'T^'l : ilRjfl* >lR<ll ^ C®fC^ WS 3HT 
*\vso ,ooolT> <fof Bfi|1« I "ft - »u1*M 3W*H ^C© 3UT \D C<?lfi> f^>N "ilc^ I 'bta5$C r W MOO 
CWTCTt C^fC < ? ^1^1 3jf& C^Ct> »41^C*1 Wo SH.OJ ^^flT ^.C<3 C^tft> *IW I 

^lf*ro ifrv « <1*H(H : 'JJ'JC&iJ ’ql«' 0 i WRIT »rk<w *l»mJ*i ^<IRre ^lft\6 I 

vs. ■qRjc^n ^rt « >tiPf^> to: -toi^ *rt?m *jrj« 

*JTTO rtcs - «ttTO W'O SlI^CTlf^ftM 5.C® | 4 tfac-W *WfllK¥ “qfoc^Jj 

®fil Ti^il^’ ^C*1 ^(^Rno ^CSR I '4>lfl\S^*1 *V* ^GR C*T ^fRC'P f'^'lftJ d^lcil ^ ^WJR ^30© I ^Wt— 

(*?) WfflOTlffe* ,J! IVJf*l : ^TT Tftff ^UtiB 'U-9 *Rc < 9» ■$ft> v TW S5VT TOT, *Rjftc*F C^S*Jp 

<JT0W1 «fVs 3JI1 ^5J <JT® « 3fl*t 'sfo'* faal"Vfi 

frsf^P Rf&jj 2Wtfe?J iJWJ 4l^i»njJ|i| *1c$> 'G^S l 

(*0 TOlR : <*TCP$ SWffcff R%j( 3TV RJT CJ W ’Rl 'Q 41-^H 4?P$ TTOrff TOffi, JJRS 

TOPITSfl ^ < ^ e TWJ WXfc sfawifaW*Jj| ^J; Rww ^Tt fJW CT 4^fl> 
^roi#t ai%7rc*aT^ft^TOr^fa ct»i *Rr « ^fSps *irani ^®t?jt Pw*i Rotc*wi tiwj$ 

^wJIch ^?I I 31^1*1! T f^T 9CSI vc*i dl^) , |c r il 

f^PRSI 'SRtTOJ ■JIM TO I 

(*t) iRlcsc-fu ^fM : ^UT, ^Jt, *V-*i*r. 35^ ^W5, ^^**1, 3^1% 3f%^T 

'itiJcsi ^)wfi *3jholR-9» '^•si^Ka' TOn *pouk TO ^«nr «RJ 

3foftiP0 3f%^®T ’Ifiiwc'lfl TO 5 ! W5 | « W 

3lf^ 3t>^s ^T^T "Q 'gsl^'HIc'ofl vc*i^ ^Ujc^ 

8. d^lrf ^T ^t*3CMC^ : ol^ 'i>1fl'5^c*i<3 MOB, ‘jJU ^)<3 *J<IC'«J 5^1 *?t I ‘SJCTO 

R 1 ^ *IT 3!'R 5 T vJIc-v I ^1<3 ‘jTDfl '*TC*iT C*J 3T^T ■ y lR®if^'0 53J, '®1c < P d<wH ^ 3R^% <3C*11 ^*2^! 

3<M*1 «f*1J ^*W I 

f. ctitows: «nr: \s»iu®5ciu *1^, awt ^fc*w toiii*m 3cv ^ dRwHfj ^rcwf 
^CTTBRJf^* C*** Ctt* «rc^» ^ I C^'dWW^Tg^^t 

SlNd^H dRwC“1 ^'et'o TOI I 

b. PtfltH : \i>l<r5^1 vscpfl vfl^t dfVfln)ft ^1<C&Ci4 C^ I ‘CT dR»«l« «l^^l 

jpm awt #k^?n «ww« ^rot df^wif^uj <^R csm ^or, 

M&i TO I' «i^i d^WJ‘1 ■™R'© ^lc^3l TO Pl^lB'o C^R WlB; (RcF «fT^f 
^ to wR«T5i to i wto, afoapr sn^p to 

TOTO5 TOI ^ I TOT ftal 







wyiic* afacacM ca ata ai$cii Rm, c*t $ca caro i c*jr*n af^caca 
a%carft'®m win ^ca c^&> awa w»ti arri^faj ^aw awt> ^t< i 



ft® : e.iT aft #caa w*n afocaifasra omt ftai 

t \. ^f^prawiffca: oi ^ra atft« ®ffcwa ¥c*n ^ftaiw^F a*a*t c*rai arc, wicts firfnR wen 
aro toj i >jfoaiw*n* aropfj ar% « fcfv* a*ac<ca?j >ttw ftrcwwa aTf^ca area *sfh 
TOJtajwa ^his caft arcs a?ifo®!a <mw arcs i «S3W awacaa *rc*n s^mm^wi S'saifaaaa *[G9 ata I 
^ri*jflcnj ^icaj ^'cto ^ftatw^a* aror cala aica*, a^fvb wkkj , sicwa Wi&h i ^ica 
^w'&a aarfttftftwwGi a^fe ar^r« Sftea ^jp? ztaifo tot i <^>hm 'ariafefaH, cTOvs^fa^ « 
caftfom ^2p? awifea $«a%a %ca cacrora awfc ^r$roa w&S&a taa^ totos 
f%%^5 <3c«i*i, ^t?r alec's awife arca- (i) awi% c^cw "set (isolation) 

a^ara TOT, (^) ai^aiacaa (hybridization) TOT ^ (o) ’HWIW aertfoo® CTO footerc»w aaa 
croa c<a»ic^icTO wn? ^f*aa (Polyploidy) i *89 tot a'jpr w%caiwa atoa appfow 
fa^1t>C"<fl WT a^pt awi^jJ ^f*S xjDm I 

bia^ ¥Ta$>$»TC^> £wa faa'iCHa W'TO a»TT TOTG fta'iCHa $3a 'STtf aft's TOaW a^ia? 1 ! *Ta I f'sfa 
'sra a'sarcaa wcawft f^ni f&^ac'si <jwti ^acs aicawf^ ai caaa anan mcac<*a '®r fasHaap® aa <ca 

TOTCW VC** a j GR I 

<qP4 i (>ft gpj 

i. cwh arf^a^saa^caa^afaacafiar 

w. *^ta a. afaara 

a. ^cga a. ^fycaa 

c«nd»i'oi^<ii^ ^tta wrca TnpiTOT ca arprft fwa ^sr tott- 

i. a^rrBR 

ii. 5TtC5TCW5T 

iii. 




cTOft 

i« ii 

*t. ii 'Q iii 

RCW <*}I*?T& CTO V5 « 8 : 


"vhj «ra*o:+ 
■^twt *j»w -f- 


+ 


+ 


+ 


i « iii 
i, ii « iii 


• D 

• C 

• B 

+ 


•ig (wnjsTv 

-► V* < - 


4TCTO A CTO TOOT? 



*. TO 


TOs 

U. TO 


©mj, 9 ! 

?nfl»*nc»w toto -toto ctotrt ? 



*. A«B 

«f. 

B«C 

U. B«D 


C*D 


i. PlW^f TOT TOMTOC*! TO* ^«TO Rc*l*i« \bWM4 W* CTOH I 'b|'»H 4 TOUT TOMIM4 *5*1 
Rif* *RfiffcOT TO f^p! *TO I 'awftw f*OT* TOBJ TOTS OTT* f*TST rffl 

-WSlHiJ TORT >A*R ^HJl >r$IC*4 | 

**. f^sfj'scfinffRr <piw ^c*i ? 

U. ftpw TOW CVCJJ C^T* Rc."fa <MC*W ? ^jWi' | 

*. ftro *3JTCT TO 5 ! w fallfl>W fowlR* CTO Ri2«H | 

*. TOT* for^* TORrffr TO*U RT CTO TO TOR! TO l TOT TOT^ TO!fTO «fTOfi> 
^ftfOT f*OT* I TOTR TO TOR! fa'&n TOTO TOtC^ TOOT dI$l*i fot* TOHC^I 
*TOTU 'Q v&l*TS^c*w ^ro^H RalR'© ^jNJT q»ww i 
CTO OfftCT tCTO TO* TOT ? 

’*!. ^■ic's ^ ^pVRj? 

*t. <H1 ^©’w ‘STAR'S aRjMfG qjWJT ^Cfl*< i 

*. TOR! ^f*OT CTO ^vs^ln *WJ t*llfl> TOTOT^U? '$*i'il^i<J» TO»ilc>il TO 

*TOT5*TG I 



^IWI 

mm awwH wiena fr-afaa #taca i snaat cm aw mm ftg$ c^ an 'mm *r»£f 
mm ^rc=r mmt cm cm aweas m erne® «tr$ at i ms cat ata amai 
mmi erne® *ttt i ostsrtt fa^ atajPte "®ca mm ftf®*| aSmi area *ifaft>® $cas i a^aTa miica 
'rftM <im1s ST®TG mm ajffcjfeM a“ic4 mTG firMM I 4^fv5t cm*ta fmt, Wa> h^CHd ft wo a fa*% 
caeaa ^v®i, csrcaa ^ft> 'Q caeaaajam ms. cm ®ic®it awra erMca i 

«a wnr c*tea m?n- 

• a^eaa <3 mm aiNF <mc® mm i 

• mm 3 % 5 m c t ajwiT ame® mm i 

• astfima cFteaa fmT aiNjt me® mm i 

• gw Ta> ftw®*i f^^airan me® mm i 

• cw wsm aim me® mm i 

• cbicm # ^fa>a ♦w c t <iw me® mm i 

• caa wbi ma csreaa asc*tiaeaa Umr a^ar me® w i 

• cm ®te®n awta $mi aiwn me® mm i 

• cro 4.^ mm ^awM me® mm i 

• cbrcaa 3 f® a^ caa msararcaa acb®n m< i 

a^fc^ '<I<4!'< 

strareaa ^acn afata ami aiam m^ i <^*im m& mmr a^fc c ia *jfi> fte*ta aiam ftca 
m^nm mm i 4 ^ mrt faatm ^rt%s ms ^t mat® ap®ia ^fn ^m/rtf®! a®em 
f^ v t« 6 r»i<P ^Ica 1 a^fa W 1 ?I I 

«tri$ ftaraea ^itt®s. aana 'aRm *eat arf^a serpwrer 
a^i aGes ®t warn awt i aiaia 4 <® Mifta aiaeaa mwm aapf 
ftca> ^•’tre-f ^ a^ e t mm me® m 1 mi®i atl^a f®®ea 
awcaa faea* wirw ^rcaaft afa mm* 1 tf^em afea ^rre*t 
ms Piswa fare caata mew >im®i a*ea i wf ^iSmca* *tfte 
rereat aa*a cats® fte® at ^i®rc® m ^ 1 ^ : *•'* ^ sHn al ^” 

•as wi cme^r 5 jf®l^ui cmrem «hj ®i?i 5 i®w ^it jte®r caw w at fmwa 

fte* •wa awe® mi 1 ^rrf® m*rt ^mra ^e^ ww wmmr -^rm ma f^re® m, ate® 

»!ai$^ aea^ fm^ <a<R ^mt >ifta»®ica cmr am 1 




03*105 5 C 3 3 TC 3 T 51 ^ 


Mr 

’imrft 4fi> mm *if?tei3 <5ca fto® 53 aics c^ic^i 3i ^if<if®t *n «nc3 i *irc^ di%3 dfaRcvs 
53m mQ<^h to otj ’trail m% canton ^T^r ftyww *13313 to aro fanfc cm ^f*o 
ftos to w nt%ft *n ntfts ^nam cm mos to i m% c®h nfm'&n 

^aia < jc^ i s *r^t c t f^*ifDs ftc 3 o*nrr®T 31*105 5 c<i, ^ic'® ft 5 c*ia s mc*ra ^tt ttt?t i 

v ll5,lf^ *1^31* '5'J*1J ^13 

v tI5J% 3P I '51 33 I 333 433'G 

*5^“U 3t3 3TC3 C3 aaa'st 3l$lfi> 313 ho® C3IC 4 1 31C3 I 
4^ 313 C 5 ! 3T3lt^ 3r w '5T3 5j($t®v 33t fa*teH<P I 431*^ 

3151% 3T”'5T3 fa%;j 3lC3 35 3T^C^3 C3I^t3 *T*t e T ^JIC€s 
TO 3NT 531 W ^ 315131% TO 3^ '5T3TO 
^1033 '531 3P*f C303 C3tC3t Mlf^J '5TC3 f3"f1 'ST C33| 3T3 
43* 3H3T3 TO *tl%3 3% f3?m TO Pl3l3Ch 

31%mTC'fi 3TC31 f53J : <?.5 3151%3T"'513 

*frc*rra 

C'5T33T '5^3 Cdftt'® '5IC3T3 3l%333 W 43 <l"^< TOM CTO5 I '5T33T Srlft, 3TC3T^ 3ft C3ICHI ^ « 
333^ 3T3TC3 3^3T 333C3^13 TO I '3TC3T 3*R 43*% W 3T3T3 C3C3 '531 ^ 3T3TC3 3WC3 '5T3%'« 3T 
5C3 %^5TC3 '513%'S 53, '5*3 3T3T3 *J%3 ftc®*fTO 43 3%33 »§#B 53 I '510313 3%T 4'5TC3 
%3 3f33^ <P3T3 3^3T^ 5C3T'5TC3I3 3%333 I 
3TC“T3 Mb 33 353 I 4*103 NN’ 5C31 3T3T3 ^3 5f$33 l '5TC3T3 
aft AO 33T33 '5M%'5 TO AO 5M%5 3ft 43* O f3*X 5C3T 
'5l't®»1 ft'J 1 333 31373 31^ 431 %ff3 3T3T3tT> 3TI> 5G3T3 431 
<PlU>a 33J 31^ 50331 C3ft fa313 '5TC3T3 aft OB *W 31 f^C3 
0N’-43 %3 3C3 4PT OC 33T33 K3 313 I 4TO OC 3%3%5 
3 ft 1 ZAON 5M 'sim 3 can't 4ai ZCON' 5cnt 3%33't 
C3N I 4^fTC3 $3KJ, 5TC3T3 3ft 3% AO 33133 3T 5C3 

NO 33133 mft® 5C^T 'ST5C3 4f^ C3T®rT ON’ 33T33 K3 CWI 

3%^3C33 : ’5TC 5 TT3 d%^WC c T3 '333 43 3ftl3 5<nlbC»13 3^3 ^33 %% TO C3 3T3T3 c t C3«3T 

3T3 '5TC3 ajc4 333*1 '331 313 I 

^ I 3ft, 31353 fttJC'S f3?53 '5713 Tvfas'S '5%’TC 43l3% 7 #5 3ft 43^ >W5C3 3TC3 I 

5 I 43 C&t^jl 313T3 43°s 3C^S3 '5TC 5 TT3 W^3 '51 < 1'5n C3fC't3 -Hl^^ 3 dft^RI'l C3fC'T3 

^ll^C^W '5^ v tl'5 >^1$ ^3 «Jfc3 I 

f^t3 JJC4 C3 ^1^3 3Vfl 3*11 5C3C5, C^lf^ 5C*nl 3C®3 W»3 JW3 313TC33 ^llcdC"^ R'Stfl 

313TC33 I '5^T's '«f*lJ 4^ dft^ialcws 3141 R%d ^ * 



ffea : <?.« cicala d%»w e f 




fiWH 




^1'olw CTOT$ *f|$- CFTC<3 f3RTt 

<^©T33T cgfte C5KM *&3 >1**ic<^ CeeC'is? I <^>IH to C5TC*GI 1TO3 TOW ^ITO #5fc3 <R3ff© 
31$ ^! 'ailC'll&'il <PJ3<1 I 

cstws SawR^wra to c?iftar, cmt«I 3 c»m, f^jrsr « feflto to 43*521 43 *ft 

*a(Rj»i|5l C°1C*153 WP©I ‘Pier <PW I 333$ ^ 131013 3l*JC*1 C^IC'il 3^> ^IIC^, ^ 3^J 50® v= HlC°l1 < J s 3f“U ^ 

GW TO Jjto^o 53 TO Cflf&ila 033 43^ afoR* afos 53I wlUllH «33 ^TM V P5^ 7J!^3 
^3 7^ 3^ 'Q &W C^MW^5 W$ «llc*ll 35*1 3*^3 v©lC3> ^f^S, C33313 at^S 3*C3 I ^ 
^5% (TOTTC3* '5I#NW TOW (TOt 3*C3 I 4«rtW to^T, C^iaFTOJWI 

airwrre wr W3 43*, 3C&3 4-j^fo « to 3 affaj ^fto W3 i «Mjfw sn^cro^i ^toti^g 

7 ftC3‘1 r 1^ta 53 43*, <^s3 a^lb^l <3 'STOW '©)4'©l3 3RMJ ,jLP(-^f*3 W3I ^f"'©* CSlfiHlfl :s J3> ScSt 

afoft^op <33313 WjI a*c3 w?r 1 wr «nro 3$fc ca 333 area* 03343$ wft 1 

^1$ *j1%3 

aMia^ ci>TW3 $acai«*i ■*i*'4©l SNSi 33 1 cbTWa ^15141(5 44fi> faf^a> aw 

4<*(H 4to <5na cmw waT 3m ati csrwa >i<cbc?j PwSa ca to, a^® to<$co 

ftal 3lP^©C« C5TC3 W3I 3T3, \ol04 ' w fl£ ^R>3 f%4t> <0*1 431C5T3 50® <$ fa'Jfl ‘33^04 ^*5 

•JT'^W 33^ TO I <3$ 3S7 Vll^WJI 33W3 TO®t TO 5 ! ’lfM^'5 53 I 4<f"6M f»Pj3 4^ 33^ Q 

c^Rj^is 43i 4 < p» r i j jji'©iR<p <33> c«iit^3 4^ 3? 1 ? ^ a^5 5W aiw I 

CTO 

3^ cai% 3 ^ ^3T3^I C3TC31 al'S3l3^ J 3I3T3C3 GW 3C3 I ^f^T?5 C®T*1$ <PlCC>3 I ^©C3 

C^l«ll>«r TO TOe GW ftsft 53 TO 4C33 3I35RTQ f^3 31^C5 I 

GW a«rro 3^ 33331 33T- 3*. ^5*T 3T GW (Convex lens) « «f. ^3^ 31 wi c®R 

(Concave lens) 
to (?.8 (33 5C3T S'G^I GW I 
4t^ 7333T CTOQ 33T 53 I ^T33 
4t CTO3 W5T3 C^T « 3TO 
^1 ' 5 TOT3 J 3% ^S«T GKW3 §^3 
^ ^tato 53 I 4t GW 3T3T33 
4^3 ^ 'sttcto sfto* 'sitorft 

^C3 C3TOT 4<pfl> toffs m* 

[fbiil ^.8 (3)] I '»i*ijf^C3> 

TO53 CTO3 ■spn^ra « 31^3 
C 31 $T (t^ 3 J <£.<t (^)] I 4 $ 



3 *}T-^, f<«H, 



reare 'arrrer 




cares i sfai 

wfa® ?ji 4 m 
v =nc e ii < ?‘ sftjre sraarit i wt 
^aaifav® #u^ fwas fare 
<p<qc»i rearer ^refa 
fafa® " 5 c^ sea are ss i 
ar«na*te cares 3^3$ re 
carares *wr ^ts re^re sa*w 
re*8 <ca i^is*. cares 3$ 3^^ 
wst <$v®is rea afa i 

<5s»'©ijj cs*a *jfi^ sar fare assa# afi«icsai$ $.c°ii cares aare 'oi*^ i cares aars aai #, '©sM 4ai 
PreU^D jjfaj^ afaaseas as aaTs^res re faare fafas ss (tevr caa) at re rere 
sea ^c*i ^s oas^sa caa) ca$ f^jre caeas aata cptspt sea i <?.8 (a) g a.<t (a) Bus F fa^ ^eat 
aars reasaa i cares ^ftrere Pr^, rere aars rerep? afe 3 ^^ $cai caeas rerepr ^s^ 1 

current vsrst 

tost wfa, aats w^ssTa $5 wre sfarre $^a caa 'atfaaift to fafas 

to t ’staafare 'as^sa caa 4^3^ ^i^i—\o-sqM sfaire ^rsarft sses; pea £ sfai 3 ^ ^ret fa*j, 
rere '*ciaifs's $,c*? <ca sress 1 caeas ^ 'sneatp sfaire ’^faarit st ^asarit ^sis ^p$t^ ^cai caeas 
trtot 1 3f^© ^ 3^ w^pt ^Trere sfarre rerre caeas *#aift ($^a care) 3^ st w# 

oaisvsa caa) 3^ afs'rs psts a< < f'st^ $eai caeas 1 

caeas ^avsis abfa® ^res* ^cai 'Ms*&is (diopter) 1 < 4 S * 4 aai$ $eai csfaaPt/faEts 1 caeas a , V'*i 
*H^5rest , Hw 5 "^renresi retestcaeas +1D^rreretire, re^fa^^r swH^re^ 
)> fal>t ?3 3^ ’^rrere ^fai 3 ^re fafa^s ^sre 1 

c*iw«j V 5 r®i - 2 D c°wB '*M'®*i 'D^. «£if^ a*tH sfaire 

ia»i«foiw ^pt#$ to re, 43ret retrei (?pt rere <to refa ^resi rerrer rere 

Ct>tC*fa 3ffa ^ 1^ 

cspirrea cbTres rerrei wnr ^\z 4 «rr?j e TT mre? «a ani ^rasr rerre?t fafa^ « ^rres afaro 
>i»*ic 4 «ik»ii&*ii 1 

«ii»mI wifa >srk wfre reTca?i faa^ (Near point) reN anr ^<? refa fa*3 

(Far point) reN 5,0® *jcfl , ®r^r i ^ re at rea rera 

'•sire faP 5 c$j reare 1 rerres ^r®tfa^ 1 ai'siR < ? 014^ ^ire retres 
^faaat 1 





C^TC^RT vflfU C^l'S 5T?I s5<PC^si I *Wt: 

(Myopia or short sight) 

(*0 (Hypermetropia or long sight) 

(*t) ¥Wf (Presbyopia) 

W) torijfc^T (Astigmatism) 

5ic*o srt*! ^rDc*5* ^f*Da swh ^(T? ^tt i Pic& >5 ^iHc^ 'onc 8 iit>«ti ^c®if i 
^7 ^t c r^ (Myopia or short sight) 

*T«R C5N <PIC^<5 ^ C*1^W> < tW f^§> *3]SRt ^ (Mot ’flu , ’$*R CMC^TsJ 4$ ; TC*T I 4*3^ 

CblC^ Sfffa *j£vp '^C 9 W <HfH^l5l fn^dJ ^ICa* 4^ <5^C4“ '•**1*5 ^RjsI '1'S*( 5.W 'Mid’S 

<PlC^ ^HC^I ^f*ia i '©a ‘” 5 ’F3> C^NOI I 4$ ^ ^C« ^JtC^ I 

(i) CbIWlJ C^lCfla “lf& C*1C*1 'G 

(^) C^IC^I <I‘lflC c T «lfo-C*11 s 1C < Pa ^JPlPf C 9 fC®T I 

VC*1 ^UtJ ^ *8(1 Wt4 ^f*D CMWiff W (F) fa'xtfa 

<pw (fBii] <? , .'b^) i *k*i c^N ^ ch^ic® ’ftn *n i 



stltofa 

4$ Iflfly ^1 5RJ 45R 4 , ?ft> C^lC^lfl b*f5Jl aJ<JRld ^5tOS ^TEl COT^PT ‘’ja^f jt^R>a 

*1*lH I FfSJT C°1C*ia WTltt Ct>IC*tsJ 5^*1 C®lC*ia ^fo^llfF) l^ala face's foal ^C 0 ! I <PC«1 
«T^T ^ac^a ^ 3,0* f^$ 7 PJT W '$<TT 5 1 ^IMia 4 ?lf*H *4$ >11^1*114115) 'SR® 9 f C*PT L (finS (t.'b *0 4?t '51*0 Rc$l 

cro mu w 'smt^c 4 *r #u^tt croa c^ 3%>#a to cato ai 

^5 R »fl8l ’eaa ac* i 4^ ^Ptrfa^ aftpj**ca> ftc4 aftfo ^ac^, 4ar T fa^c* f»jRr® I 

'5^5iR C5N T f^ips CW 4^, T I 

»^^R5 (Hypermetropia or long sight) 

*r*ra c^toi c^n ^Wft ^ c^iw R 5 ? <mc^ ^ cw^$ »n 4^ <c i, i i ^r<fM c r®: 

<?J^ '5fC*0 4^ ^ C^t^JT m I fHJjRf^S ^WC*! 4^ ^JT? ^c'iJ 1 

(b) C5TWS C 9 !^^ '^N'Ol J1R '^RT CMW^ C°1C^J5 C^l^f^l ^f*^l CHC®11 

(^) C^TOt Wt ^f^-C’1l»iC<J»f3 CTO I 



CW5TO , TOT5T$ 


*k*i (N) $.0 © Pt4© ^lc*il^ *jRtf cetc^ c*ic*m *ro fror *1?! c^yf^Ht< 

(F) ftlRp© (Bis <t .*\ ^) l vc*i C5TO ^ c^c'o *ttTI *Tt I 


N 




nfi&m 

^ ^ ^■fll‘3 ^*t) £T>IWi3 *11 TOT ^5yS*l OTORI 5*rsn <J^M *WW $,C< I ^C*T cblWd fa<pUvbVj 

(N) f^5 <?.^ ^ ^c'fi Pt4© 'silwi^ dRj *1TTOFP# c*ic*i c&lc^?J c*ic*i ®ts ^T?y df^R's ^lu 



^3c«i ■-CffTT Nj fa’jp© ^c<31 ^5^ CTO <j<gf&c<p N| f^jc© ^ (Nj) f^i5, 

Pi^U*ro *piy I 

TOium cfn wf i <xrf&?j' ^ c^ror?rr siwN*i ?jnt to i 

R%jJ $*TO TOIcto CbWW ^TFIT TOT TO I 4*]£TO ^1 TOT ^ aJ5*f, TOT 

tnnfMH TRfepw 9 t#y toto, -*if<ta ^jf^»c© *1^ <?P*tsT>ifl to to <p*ii i 

^^C*llC4 f^Tf^S ^C*1 TO TOll I 

Tp» sm cure*® «rt ^rorfr \ to tojt wi tots Rtfn^r to i tot wf 

TOT 1%t>lRR 4, ft « $ *T^ TORI; TOfl> 4^5 TORT, %XTO^1 TOT*, TO TO‘>T«ffcf <3 
ftf&;j TOT Cl>TCTO WRT ^TOTTI 4 *J5JC»W ’TOMJ CbNC^ <JW® ^RRTST ^CsJ I 5 ll«m, , 

TO, W8 ^V?T, 3*p (CTVT- C^n, 'TO) TO $\6Jlft TOI C*fff5 TO I 

C5TCTO TOj^ - ^*TT ^iffo TOJ% CTOT 5®TTQ 'TO^TI ^iWlRc'W ’it^CTT ’BT "iSlura ^ST 

cm« jew to cmc^ Tpam swi ^ ^ Rtf#© ^ 

PiR)v© i TO^nn cr^it c*ic^, *r s r 9 TT^s cftc*T 5 ^1% i ^©i^ ^vih c i ro y f^'© ^i^c© 

TOT I wlCH <T$Cfl C^^C* 7 ! >n<*JT4*T fTOTW ‘^iH^JI^l' ^T^5TS ^ul ®f^R I ^C%Wl sRl 

zlf^^'© ^i5W ^THJJPT 'TOTO ■‘WlC'® I C©*1 RciJ TTT^ljJ ^RRI; ^MI^TRT ^1^ ^WJlu ^RRT 

TO*(H I '©^t'^l Rw ^TW <P<lfl *BI cblW CUTOUT f^<P *RI I 


TO^T ^T '3TOT C5TFBT 1 *F)%W I <JNT® TO C^H 'tac© ^R*n *TT ^ I 

CbWc^P ^1*^© TOT "5TT '©M *TT ‘‘Ic^ (TTGTJT^ '5T*T I 






WO 

*rnjTW?r cstfbj c«rc* ^jt c^ft *j?rc^ cro ^ ^r foj cmt* 5T*t *rc^ i 

^®t 5 7 rffo CSC* i *«ce! C*WM 'TOl TO ^f^fStJlfl <J<*H ^IFTO C5N 

5>~'0 TO <TC^I TOWII! C^T CTO, cfcffl&IH CW « <j<^IM C5TWS I ^51$ 

i£$ ^fo CTO Cb^C^ *^1 ^JCO ^1^*5 kJflCf C^C^ G f^CT etJW^^H C v f*CT G <p1"M®t>'fl <3)<59.1<3 

^£T I 


'5f^t J # 


__C\<m. Cl . 1^1 

^•WIdH Sfl 


b. ^rerf^ cro^55 ^ ^®r 

£ c 7 ^ *. bo c’rfSr 

^ C 7 ^ <?o C 7 ^ 

'Sot crow cwui sjuiwj tot- 

i. ifjflhl ^»r®1 *3*1101 <p 

ii. WW4 WW ’RF G C*H^T 

iii. 7 RT«?n*T st^c-TO 4^1 t> fa^co fafao to 
Pcm whIU 7 rf&^? 

i « ii *. i « iii 

*t. ii «iii i, ii « iii 


faCRT ffcllfli *!▼ ^?T G 8 **13C3?J S^J : 



-4- 

«- 

4r- 


0 . S*JtHC 4 C5TC*RI <fjtc« ^ ^*lt 333~? 

owjR? *t. *1^1$ 

*t. <51^3*1 ^1. f^5T 

8. Sf^f^S i$fS ^ TOT C^H *?flC*ttT COT *MCO TOJ? 

Sot COT *f. '*K''i> a i COT 

*t. ^IWIW 'J. WITWW 



«i8 




b. ^ c^fc^ sijn^ioS f*i^w cm c*^ir$ ^rnr *tt i ^Rif^c^ 5 <i<w f^Pf^i 

C^T^IC® ->1 W>1JI ^ I v lfJ<J v flfc N © <3 v5T^ <]l<3l Vsl^lCSS ’ffHT’f'J 3.C®1 , 'bl'$lfl C^jf^?T W*<J *WiS 

C*W ©MJ f6jj C*\*\ ^TsTfsH ftc^M I 

mm 3%*^ ^r? 

*r. ■**1*5 •jj*i'©*j <5«ic^> ^ ? 

*1. ClflW?! (T^H *WOW 'WKMfl ? ^TWIt I 

<MM «MJ 'bl'^ICJW fa;j C*W s WW£‘ < fa C<n%<P\»l 1 

ftcbd fi*2J C*TC*f ®'6«5 I 



fbi£-b Bd]-^ 

■^5. C 9 ^ 4>TC<P <C*1 ? 

*i. c°ic^ ^'*Ast ? 

’I. fi>3J- b 4 X T ^f c lf& ^J^GRI ^RFT ? ^JNIT W I 

Bd]-^ dj?! MlfibBCA P, Q, R h 4C‘T3 ^fWT ^RII 





tteC2fl'e*lM «rfycu «ltC^ fafa;} «J4C>W I <TOiJ C*lWlfl> 

'»(i<3ifl c^lt*iifl> jOin i f^jj. fajj. ,p lPi^lfl v l i it^ ^It^, ^TRJT , iQw"I^1 - *r c4lc*flfU 

• « ^Qn ■ , if^><i<; ^jWj 1 <*$?& ®n?rc i 

• 3fM ^JNlt <**QZ> *1fire I 

• ’s ^Qi»j ts$ « ^R4>j i*ro, <u<^l* q*(*il ^c® v f I 

• ^ TO ^5T $5% at^TT TOJT ^TO *TT?TC I 

• SRPtS *jflW ^jWJT ^uc^fi *fld< I 

• ?TO« c^s « *r$ ^JNH ^TO " s T!« I 

• ifilwta «i5i-ni>ul)*i'oi >jR5w M 'qfWi ^iNit <wc© to* i 

• W $cm TO flfajj STO ^51? 11 R^TOtf5TO*l 

• 'tJWWUO fllTO g <j^ta 'Q ^ i 

(Polymer) 

cwjn$t*a *i*it-to*, fonjf^p c*t 6, 4ic^t p ftf&Pi *n$f, v iPiRc»« *n*t, HltD* *n*t, ftc** *r 

$c*w <pT^5 , •i1$*it'ifl *JvSt, flHHJ—<ff** f^Pix 'o(1»J1c^ ‘‘it^f&'o G <^*i <0*^© I TOT 

^*1$ *1%TOI (Polymer) l 1*tfl» 4C-MC* ISfa 1 TO (Poly) G CW (Mcros) C'TO, TO 
"^C»Tf '*T«n^or (Many) g ^5 (Part) I ' B ic*w^c*il W*TC*fl> C*fl> W1 TOTO TO ^ 

OT5T "iptiw c* to^ ^s fafar *nroi to, ^ «iftro i ctost TO*fft c*tto f^ro* tot f$er <mo«i 
tot i cTOta c*fG ' 3 fx^T cwt^i f^cti .a<p1TJ Pito O’ to i *^> PlWD 5.^1 <TOic # i ■‘iPito i 
atom **»tcto Gstm 4*$ tocto qc-w^wt c^ ^ ^cn ’tf'i'vw ftsfr To I ^ 

CW HPl«iln (Monomer) I 

TO?It <7T 'iPlf^c'ts ^JT*t <3)l<Rlfl ^5T '5C i Tf ^5^ ^Vfl I C*l 

Rfip! ^ (PVC) «N^W 'el OTt cjlflt^s NCi'iijw 'Ctift *lfon* i 'ew 

«ic*f1«n« To 4' 5 H W C 5 ^, totjjw OTOe ‘TO 

‘‘lieu I ^1^^ •$& CTl^ ^T 9,c^ll MlCNfl 'l^ulfl, tjt '$&f% C^l*! 



« mm ^ ctu* i 'am cvinto-w omt^ ojI^r 

iPN*, ^ c*WlVl$H 'Q ^Icvfl *4cil*4l«3 C*ft^ I Tj0T® ^Uwl ”1 PI»j|«hi C*J 

$*iteH*lc*ii c*rc*if^ voic^ 'jjwi fry wn ^ i tficmw* j *vm ^r 'iftjji* i 

C'flN*! faCTRIt TJWT c^l^cil 3t^f^P 

*tfl>, f^, ^[% flRt?I-4*JC»lT sJTjf^RF 1 «i«(jftc* tfll^M, <*k<p*il$k, PlffcPi, 

^ti'crcr <iiv *ff, ^WRiu - ^(ivotw m ^ i $,c*rt v iftNis i 

«tPi>iftww a&ur 

>icmvi< c«f^ *iPnim frsfc ^ sifrvM *jt*jft i cr afouifl hhjcii vww< ^?r *iPi vs 

frsfr ^ #wi sfocr i rntme 'iPmto«wc c i « wfij mm* ^ 

Tl&m ^ 'o1^c*i *RT$ C^H ’lil^T^co ‘iffcfl ncmIvIc ^l^c'o v tl<iw 

*\ I ^STW t»Hp® «nf^- 


>jc*iNW + ifl> ^diRI* 


HMNM - T&mt (JIRWH). 


^c-fiwifl tjftrt? '=ftiwT PNi» <itfr- 

bfl> *jciRI* + i1t> ^c-ilwlfl + b1t> - TCTJJTCI - ‘JC'iRlfl ^1 (•!CfNn) v3 

'°il 4 rt3l Tift n wij* Nc-fl^ifl faw v lPi^ls qHrofl ®t$, vsi^ct *lPW?wa®t sJ&ijlfl? ftjjftfo® $ s ttct 


n HMWW -► (HWlJlW) n 

‘ e rW^ jffcffla "511 C’atVfl! SfR? 

*UMC4» iooo-i^oo 5TC 9 ! ^oo° c**lPwi1^1 'oM^liJl* ’It^UT <Jlfl I 

^t^wi gpy^nruRT sfan* t^ww *UR <u^i<j w ^hi 


n (^Rft*i) -———-► «fPrt^ 

Ot 2R5tW 

^95W«5N 

n (CH 2 = CH 2 ) -► (-CH 2 - CH 2 - ) n 

O2 


\sc< ^ 'st 9 ! »n ^othu ^it^K o®*h *w i 

(TiCl 3 ) »^1w ^Cfl b’cl^ ■‘iW^r ^11 



c'oi*«i cs qisic^ *>% c»flPto* &ift*i!« scsr qsj'sii 5,^1 ^ sr i ^ to toitcss ^ioos sm 

04CS 1 S^t Sl*P1SlS ^CS I 'SllfifaltS SSS % ST, TOS ■Wkrl P<!<CSS <)<SJ fa*l ST, 
^ \C*t »r©r©t l^fi ST ^c*i sc*i ^ul SS I 'ol^ ^ ST < $l s tjj-Cb1'*ty 'oil^Pfa ^forols *3y*(4 I 
CvolSfll fa WTS, TO fa«ICS SS? SS S?$ £®f?T ^S ^51 CSWI TOTS ^ ftofa SS ^ CSC^ I ^5$ 

l^^TOfitar W*i ^ ^ sros ^t-iwt^hj "^sos i fa$sTOcii ^ssrcs^H* wss 

^PTW <JJ<^© TO-'i^c^ ^VTCJI ^ ftcs ^$1 « H^Q ^Ic^S, fa*&TS, '®1^ PfCSTTO $5JTft 

ftfajj ■*1*irt t'oRJ <wj1 SS i 

TO acsiw^ts'Sf’s^siftssnrssI *ifa ^T*f5 £®fas toj'JST (Cotton), *TTt», ftcii, 
CSSS’, $*T, fa*, ^JPTCS’fcS « STO $>oj|ft w^wl zJ^fao© ^TTQST TO, ^lOTBCV 3Fpfa^ ^ 
SCS I q*uftt<? > iPiaJ 1«, CSSS, CWS, cq’jc'il SSUtfs «l*nl«Pl^ ftfasT TOt ^%S 

&m £®f?t toi ss, toi ^c*ii ^lis '©'^ i 

3T^%^ '©jpi^ws SCSI TOTS '$ST, Sift $5Jlfa ’tfeST TO TOs CSC^ I ^CTOt<P $f%S ^ TOT I 
*TTOCS CSSS, WT tfi^CST TOSt TO St'fT CTOP I ^5T$ *SCSSC^ 2Jlt*t«r ^ TOT I TOTS STO ^ TOST TO 
Jtf*pfas* TOffS I ^1$ ^cmic<p Sfaw ^5$ TOT I 

^fas ^ TOTS ^JTOCSS SSI M^wlf^ ^5$ « SS C^CSTfa^ ^ I CSSS, ^facEtl CSSS, 
fasCTOl CSSS, fa$SJT ^TTCSTfasTS CSSS-^^CBT STST5TCS SjQ»Sl«fT'© S*CS t'ofa 5S TOT 

ejCSflC-* C*1*lCSlfts» ^SCS I 

CTOST *TS CS TOTT ^TOTOTS ^T TO^, ST f^CS « SJ!% CTO SS I CSSS 

^f^S^CS^CTO CTOP ST SR3I TOT TOC^Is SCSI STSlsf^Ff^STsfl>CS^5^ TOSS, TOT^TOT 

ss-cs^csrt^^i st^ts, sWjts, <# caiWrs, cws-^q^csT tott ss-c^c*iA<?> ^Qin ^ i 

^s tsfrfcj S TOTO 

TO TOTSTOSf fa ST 'ST fa£s TOT ^ SSCSS TO^ f^CS TO «SS I TOTS ^5^ SS 
^51 CSCS 1 , ST TO!S 'S^ CSCS 1 1 *?lc^5. vs^fl £sfa^I ' 3 T©W * ^S.W *flSS '©^I^C^S ^sPfaj CSfCS 

CSTOTSTS^I 

^SfafclWJj 

SSCSS PfCS TOST ^fas CSMfa SSU5 ST^SJ CSTS CTO? TO*T ^fas ^TO TO ^I^TSSS « SfiTOs 
TO^T CSfa I ^STS TO CTOf ^®T M?T SSI 2JT^fasf ^fa*r 'SfS SCSI 2TSTS SCST ^5TI SC1S fat? 

^gfas wstv TOwtJr scss sc'ST cssts i scss scst cs s^ STc^ 'ST jTO ^ssjs ‘^css* (Lumen) 

STW SSTC<f *tff SIC^I TOTO’pST Sjl^CS CS6TTS SS CSTCSS Jf®TCS 1 jfaCS STS 4S^ SST^fa TOlfr §tCS 
^TCS WT?T SCS TOS CVb^TCST fa'oTS SC©1 ^T STSS <r>CS I ^ fa'STS SC©T 3 jf©< TO*! boo CSCS* 

^ot!T TOr ST CSTTT^ STCS^ I 
S^T-b©. fa»H, kS-boS 



SS MSS SSS C^JlbVblCHl SWT 4CS* ^TCSS StCS ^TSStCS to STS SCS S^ cMs$ SSI 
^M'fi^flCc.'A c*IMW C5SS ss l srcs (moisturization) STSTCS <3C*F '5 q^«i 

G b^bCS 1 ^CS CSISI SS I *j|fi '©'^CS i St, S*SI 3.CS ^5T 3ISM SS 4St, '51 S 1 G C*fT?JT?r *>t*l StTSS C'fiVH CHICHI 
5S ST I WtWS «ijPiC\b^ *K JJW IC l< f ^ SS> SCS StS to 'SHJHJ ^PiO&S St?"tc4 C®SS C^TCST 1 *!^ 
SS ST I ^(®S S? <J<3$jM C®SS fSClS C<PlC^I <51 <1(1 JJs.C’lfl 3c*lleM C*T$ fSSTS ^ SJS SJS3.1S ^C«C«t I 
^5 ^C3S ^ 3SR ^tSTS , ’S'$T 5C^ viRI St£^lb*^t*r®t I 



•mr*iftiwc< ^wif^cw 



iff C'rerew 

C'lH cweurn 
Tppr 


C?m (Silk) 


ftfaj : «l c l?t , ^' : 1 SCIS ijfv8'0$ 


^lcM«Ms f^TS STSft-Slfts C31MTO <*M> ’STSST CS’lft caiil^ I ftSTSSigS S’B MSc^s CS3S ^ 
SJSfc'© SS I 3STS ilRJ CShr$ I 1%S ■f'Stto SC8S CSSS 3TGST STSI CS*fS ST 3^ C3T^T STW 

^ 3t*lfe« C3TOJ *jfl> CSC^ Rc-ta dfojjlii ^ 'TOFt WT SS I CS*TS ^5 (Fibroin) STW 

wra ca tItTs ®frits astf to Msi appto arto scsj csss >i<o>c?i -r^ g fsto 

^fl^WS *SJ c™ ^5? STft SST SSI CSSS SNFT ^5|f^ ^ SSI OT 

5MS 5 ! ^fsssw ^3 4St, *JS§ ^S SfSscs STST SIS I 


*m (Wool) 

, stsst -ik®* to csc^^stowsri cs csmicto sst -^cDCfl ’stft ^rfs sc^ s*ts st tos csfttssi 
WT SCS S*tfs CSHT^ %5S3 %>1C< SJ^T SJS^® SSI *i»A'©l, ftj.f^>t(M<P’ol, ^8^ af^WlCSS 

st, *ns«t^wT a*rc^s $ca^c.<ii’b tsf*r^i i ^ ■sjtcst ^ppt wt?rt sfspt 

^i'5c<p aw® 3 ks i w ^T3 fafssift' fs*ns %^s tor *tffs cacss ^rs csfscs esc® arcs st i ®t^ arcs 
ftc*i ass csts i »r^ i^f^s g ^iw a*rcss csss csscsr sr i ss carss ^“fs s^> s^cs i 
®i^st ^its 5 a*rs s^c«f "^cs ss> s^cs fsc® arcs i a*rs aifts^ i fsf%^ wicss 

C«^l St CSCSS CSTS "5C® 33S SS I 3tS Bo SfTC^S CSS CSCS^ \oo 3S 5 IS S*fS ^vsQ SSI ^tSS 
CSS CSCSS CSTS sfscs CS 3"fS S*Sf SS tSTFP ‘f^S (Fleece wool) 4St, f 5 ST ®rSt^ S*St CSS 
csc^ cs ass srtt ss ®ic*? (Pulled wool) sst ss i st^css 5*t ^ scs cs caifts sic*? 

<^<5, CSsSTt^S (Keratin), ^5T to Sns SfM I S^CSS SCSI 'SWPPt, CSTC5ST, ^lf%G, %^St MlfS 
Sz^tumi 


^to wo ai$*H i t$to « c^toitorc ^jtto 

^TW *MC^ atota<?*H d&«1* ■SWTW il$*ll £©& I itoic-* JWTO”^ Cdftw «T»f W 

W- *ito*i »Wj «JRt *il^*i b I 

•flVli Wf 'S if I ^ flJ^JWBl faci l^p I tffl> ^\^p\ C*tt^ ^T, *tW to Ml*!* 
Rt«* (Borax Bead) W to *to TO I W^, trOT, aJISI^uS Wa3p q^feoo 
^*1 <J<^£ ^TI 

ctor 

^Qpj T5& 'SJWJ GW 5 ! <J*!T S<H « 3<V^I £fa* C*HC*ll* <8 atto *^1$ OJ1R St^S ^ST 

to zteiow jwh c*tch <wt (i) fowK (^> t%®snantopj « (vs) ^ntoSfti <saT 'to<, 
<iRt. «iw4Rji ^a i£ri ojrtJrgjfc i ^ «A«>s ^tw c^r c^k^i t^tot ■tot ^t 
<W »RC*1‘ GBR R&ill TOT I ^fto^JtTT OR 5 * a&<?IWI C31R "aCT Cafr *faR 
<j«W a^ram^n 



ffel 


v5^^C®^J5Tft5ft 

«WtH! am? amafl wq, %5 WOT 5^1 ^cat^ 

CTO atom ^foT teft ^C< W totf TOJ x&%a '©•WI vflCW **caiJ '©^a <RJ iWa 

*!^% <j<5^ T$ I s®l<W ^5T ftbEld fato <T*f Wi4 ^I^WI <WP?tol 

Ca coital *^<C^ ^BT frsto JJRR <|*| ■^FIT TO| ^wl5, at ^pr ®«?T *^<lll to to ^ 1 
cm am C'W *Hl»i ^ aafc TO ftw C*tt^ ^T *HM m caataai <&. atom aR^C»IT tofcl 
RiPk sitoiiu aw '®^t* *c*i <*!5«i 1 *h> i *t«i*^t*ii V5a l^r^ c^t< c^i <T *li$i> tv®15 <?n\ i 
dfc W (*&$ to ^81 ^ttJT JX I 

cBRsn <ww>i *n^ ^r *nU^toi (c<jr- "R, tor ^ojiR) c<c^ «£to a*<to5 ^ ^ m <rw? 
^t, ^nr<^ri TO*r, ^ cror^r c<t*^ ^rt«^rti ^^at^r^ wpt^ <k rtwi ^ 
w^r *1R c^p^ir sww^^^pp to vr^ w^t ^for ar^T^ *iTBt<i^!CH!i w^rr i ^iwiws &-* 
to >r« •iW i ‘OTt 5 w m si^T anc 5 * cbjt ^ to ^c*r i 4vtc< w^»r <^a aNia 5 %h* 

*itbw *r^r <w, w Lfj^^r^r tor^ ^r <t^ c<pp *hh w ac» i aw aw 







boo 


C44 3Cb 4T4 I C^C^OX 35T v tl'St ’flow ^IC'J C'IC’t 4T4, 4T tic'll 44 I v tt x »l 

4i«kita 34 3”4 314 44^ffN C^W bo-be f^4 3lftc® 'gWtu 'lokll 44 I Hoki'o TO^ WPT? 'loki 

^ »iw5 an; ww to aifac* sar cifta ^nprt 44 i 

4V3p© ^ 41 C4*f ^*4 44 I ^TRT UC'OIS 4$ %t> 41 C4*l jjo' «hj WaPft. f»k*l 

c^ror^n 

^T<RT 2Tf^ ^ ^3? •StelM TO 44 ^5t CTO 41^ I C5TTO TO»1$ C4, C?Hf^ ^51 ftsfa 44 C4"T4 

^ C4C^ I 4C*C4 TO^# ^5T $43tf% 44, TO C<Pkll d&wta 44 4TI ^$4 CT5ZTQ 

C4*T4 ^4 4C$T 44P# ^®T fcsft 44 I $4 41 4ifa WiJ 1*<p|R 2ff% ^ ^K Slf% 3*14, 

C4T4 4T 5 *r TO4 to 44 Wf&jf ai% * 1 % cac^ c^tfc Wrcr i 4'sic4 31% to care cam *m{*rc^ 

ftC4 fa TOW TOW 44? 41, ^ reft CHTO4 44 £ 4*3 31% CTOt CTOif *fa 44 41 «4* 

faf fac44 4wi TOia cam aro 4t 4^? 4 ca TOia red? aro to 441 w afatfa re, 

3^pl 31 C4re <lfl ^14 3"IV ^Wn *Jl« I vgotw 7 rc? < |§l'© 334, CllN 41 Jrare fa^l $4 TO 44 I 3$ faa 
$441814^01 ^\s' <pflJl<l «ru falPkftka 'oiHI 44 I 

^5T (Spinning) 

*F>' <Plt>t ^ f^lf*K f»ic*l I ^T*THJ*n® 'ii^fl) ^T < s HH1 , {ni iSPF ^5T ^»lUl 3?T I ^IdM ^JST 

c^i Rt^a *w« ^ <mcn> was w^r 4z*Ff h<?m 1 £w*u ^sg « ^T c'-iC'^ 

^5TI ^>1<Hhl'0 ^Hhl I ^ CWT ^5T viZ'n ^f^C'o %^5T ^Wc»i« fcf. -nl^-b I WT^PWT 

OtFf ^5T ^1% CW^T W 1 

^iirthiu ^ht (tj»t %t» C5%x !W^r ^ c*f*tt ^ i ^rw %*f3 ttcw ^rnrwi 
^^HSJ 3TOT CTO W 7 ^ C^fD Cfjt> <jc^ %*M W^ffl lU ■JTCTO ^1 ^TC«f WT WIBJ Cflt> 
%T<1 3T5TjI^«T (^TM W $5flfa9 ^ ^ ^TI W ^T?J ?RJT 

I 4^ flR3*t ^ C^? ^BT't ^T, »pt 'Q iltC^ f^? 4^ ^TT 3T«in ^ '’PW 

f^3*t *ff ^c*! 4c^r Tf^nr w*i ^l , <Hc*il > olc*il, ^c*il ^spi ^ik 4 ^ ^c<j 

^ I 4XfipT ^ We* ^51 "MC'l ^s3T^ 3*JFQ ^^1 ^IT3!?I ^*IT, <^10*15 

^lt> 4^fl» W 4<r, <jlftfaj<p«lcs ^ ^T <nc*>$ K»T i W ,, 5 , n$ «il>i>ilPi^tf«i l TO 

^»n 'sil^Pi ^?T C'k'P I 4C^»^ ^lH Nt-fQ 41^^ Jl^ST ^ I 4^?I^r C^WIH 

3t8UT ^im I 4W*U W5T v^»il ^'ofi <wj! I C*F\ "^t ^T^t> ^Ifl 4^ 

1^>Q5 ^C®TT 4^f^rf%(T.I 3l1> ^1 C^TO 4^ at%tCV^TTf&\(Batching) I 

(Carding & Combing) 

’*£5' ^T%f^% <T3 ’5C*n ^IT, Well, 3*~IJ 4^^I C^TO 4^ TOPI ^5T I 

<Q 'oiyilSt 4<t, -4?T ^TW ^US^.'O 44 ffo TO 441 4^ dfo«,l« 4I44T4 

^*TCTI% M 44 44T, ^IRlWl 41 WIM TO 3PPW W 441 C^lcil C-PlCll 



C%ci4 ^ atfSfc ^ Ka I 'OW a^t « *p5t froft W« Wftl h*ata ^ I Rt*H ^pl WaJ 
ftcH<i «rac*m W%WIt^&, at writer atca aft (S'© i <p«c*i ' 3 J®T 'orej's e f^atTI 



ftn : *.0 M^.faa >PT frsft 


Wlftfc. « wftt. w?r aft ^ aho-il ^I««j* ar® 1 W <Pai ^fta 3 l^'ol<j (Sliver) ata l *4 Cjl^W HMc-i^ 
^at terrain awwt$ atat ^a» i ^ ato ato*co* eta ffaawfa^wra^ wain <flwaatf 
caa atce aiat <k«<p canct ^sfftajata attwi aretca *§#f aiS'otac-* cats^TM at awcat 

sa 1 a!$«tac<? eta ^ wna a&aT ^tat catfet ^ia (Twisting) 1 cat^s cwna wi 

'^a&cat «fltw ^cu* atw aft&otw caca tiw ^ ^sttr *#aw air 1 <mts>^ wa-caft"w?r ^ara^at aaa 
wtffi TjteiR'V'oics^on^cafa%a^ wt caftavair,wtac*n^aca^®tcar®area 1 
aft^iW fttfa wea ^r ^aftefcra €aa 1 atataaw aw '®f« caata (caaa- afl> at ttaa) 
, $aar^»rw«Tca cafr cWtfs atca 1 $$a> •ate'Sta (Twist Counter) arw mwataa acw aWCTJ «u ww 
wraai 


ca*rcr^ c«woti|8tM 

esna caw cacw ft 5 f?r - aa ^aasaataa *jfl» 1 ^c<? cwt^as (cocoon) aca 1 v il<H'© cat^a at ^ft> araTa 
atfta catwa aortal ca*a awt air 1 *nus cat^a aaa aca ata ‘oat 'saa caca catat <{a »ww$ aiatat 
aca ata 1 carat caea '©$# at® at ata atoat ara 1 »a^ ata aca ate® wtt® t 5 t*ic*i aw *jj®t caa aca 
wtea 1 Ifcwa at fife ^ata war cwt^caa ata wta cwfcT ^sta war cwt^caa ata ^war 
wcttataai ^ wtcw^awtaraarawaTaai ftarsawiaatwcar cw^a cacw^wca^tcatacaca 1 
ata»jcat iqaQr^ aarca <acaa aTca caca aw ^ftta anaw wtowf^a area caw ata's a!®ta catat 
aa 1 







f&3l : \b.8 csaa^©f caca^ot^oft 




C0C0» Jjvsl 

^ *jsi ftsfita 9 T , 'jf% ?m 00 c^raj a^r i >*001 « $0^f yiscro 

01*1 wj «^liiwi 000 Mt ^t 00 i ^ 000 ^tt ^ 0^1000 i 4$ fM^fc 300 ^ P*wim 1> dta) 
01 W Rc0<i 0^10 ^ttstcti 1^0 f*y0c0 Mn d^iR'© ^sn 00 1 000 c* w^tfr 010^010 «rj ^ 
stow $ 0 ^ m 01030 0*0t 001 f*w«S cm ^W^pbiwi ^ 0 T 

■HtiMR <u<i3tic<iMj I ^ *^®1 frfiR 0T <mc*tti <iti3ti ti>til 50 I 

RR5;j a^lfl *£fi1ti £0R4 jj : ^jJS'ti Pt^ti ^Cti 'o^.fl &0fl I 00 C*6iJ C00T C0C^ C0 *J^iti £0 < 00>J 

'®$<j (RRc43jti ^* 2£ y 11 c'aPtil $fa0t0J$ 's$ti ?0Wj c«fc*i^, '®t$ Prt>$ i^oo 0100 ■'j^slti £«iPf4>j c^H 

0C0I 

flRta 'G 3tP®^ 

C'ol^wl C-HPkto W CNWfl 0RJ C0 $Cti«rlti tiJti3ti 0 S £0T, ^1 ^ ^tiC^+ti 0^ *H ? 

^c*il tiltilti I 0l$C^*i, fo*t 01 ' a (»Ul*U 0lf$0 ST010, 1ft50, ^•iiPc'l <10^6 C0*l0-3»iti$ 01010 I 0lPtti 

0T$0, *ilfifajl*i OJWT, <MCS*Jlti C^?, flltilti 0Jt^, «5|colc*w 05 0?e«lcilti PPW-ifl 3 ^ flltilcflfl 
^TTJ# I 'dftW C00T 0CT, 01010 « «l<jt-sjerl\s ^'tPTH# «llVlCHti toil ^Iwc ^TC0 WCSflWBlM 
«rl^'o I 400 tiltilctiti <rtf ■WC-tf C0FC0 C’fSUt 0FF I 

31^%^ 0T0T0 01 Pic's 4<?>n> ^0RT0T3 001^ I fll0lti R»|. R»|, toti 0l<^ C000- 4 P 1 C&H, 

Pmi*fi 5'®jiPc'o ^g^fhi ^tq Uitit*rt>i$H, c0c£h, $ 0 % c^^ft^r S'ajiPcs 0 ^% 1 uHta ^T*tW3 
01 0l0iPi «cw ^ 1 st0lfl 00i<f , 8 ^k ^HC0 »nit ^ PfC0 1 ®rrc s K 

Pro? ^mi C^pRTSH Cl<lfl^ W w Rw 0C0 ^T?n « w 

^0fasl5) I ^I^It.% 0^51^ ^5ft 1^5^ 0pl<l'l] ?ITO Real^lul 'qlR^ln ^OItH0 I 

• c>fii»«i^H, am af%^ 00 T< ^T 0 f^c®T ^iiij'sc'i 0TC51 fa$fltoi«H! c^rml^ ^ctin> ^ 

^hicsjo ^mr&H "wi ^t?i 1 

• <jisicsjfl »£f^ ^luR 3 ? ^C0T, <£ifl> c^t f^f fli^iiuPi^ 001 ^, 0^0 i ro, 

^iPl'fc, 0lR ^'■ojlRfl 0TW sl-'il^Pi^p '^d' 011 C 3 ! ^IflC'l dc»ri C0«W ^lc«f v*jfl> ^?T l 

CsNfll f^ c05iM *PCfl C0C0^, flints C5JC0 Pc0 0d>? §tQl «rt> "501 I •33 ^BH ^C»ll, 

UTO <3l'©lo>w -aiRlcercifl 0TW Pft»«l TO - 1 «lfaiceri ^StG f^f aWuPw 001^, f^C0^ '*& «CftH 

( 0 3 ) arft^p flKiwfl ^itc 0 Rftfl' ^cfl, <?c*i 131*11<i ftoi §lcti '▼tidW 5 .ctj ^rnj i 

aii>G0» 

3iP^ti» ■rc'fs ^ ott w«r twn0j 1 0^*r 'qtin.iti jiPG*^ Picu ^ncst tjc^ <??cn PR^ ^ppbi- 



351$ frsfa W 515 I 5MT 5^55 zllP^ 4 ? TOjSt 5ml* 5*5f| I 53, <5l*lR>, 

w\, oj* imr^w 3i3T-5m, 3 R 3 , 0 * 331 , $tf$5 fofcw®, 433fa «htom34 

i o*im 4« wr cn *a*jwr * 3 $ 3ftTO 331 $ i <433 znt^^?j «r$ c®ft*i cstott 5T 3 * i 

c'olwl 4 j*ic'©i 3lf5^ fa 3iPico 55 ? 31, 55 31 i wftfl vt$ zjiPhj^ 3lfioo ^35^3 i 3 iPv (.<?»« 

t<fljf' t 35 5t*ii 431 fajr 5 ' 'Q *si3 3 ^ 55*1 **w 3i i ’®t^ fa^ q w 1 * 113133 * Regies 4CH3 <$3 
«j<$Jfl 5tUC3 I *3CbCi1 3® 5$ 5C3T 3fas '5K3J5 ^C3509 03 C3>l0-l1 «|1*|* WGTIT 515 | 4$ 

*[ft3T3 ^»lflc3$ 4fl> 3l*llR3 ^»lC«f 551 '8T 9 f ftC3 ^f^t 4 ? ^ 3flC3S 3^3^ ? 3fa$3, W&R 

3T$3, 3fa>$T3 3*13^5, ^1*lt*WJ C333T 433 Jflf^ ^13 fa03 355 5E5 515 43*. 3fa® ^1*51 WI 

*kj 5C5 5T5 i 4®ro3 <rs<iR 40 m 4 * w c^tott to, 431 w 53 « irei 3*303 *fa 53 i 4c»rac* 
3lrfl3lftfa3T (Thermoplastics) 3031 TOWU 5lW*r$J; (51 sfc* 3JT035 5IOT1 43*. 

£3*jfa^ ^IC 4 *^ 3J3513 <M1 53) 4^C*ll 1 ®T 9 t f^W *W5 53 *3 33*. 1 jCS? 503 513 I 40130^ 4^51034 
03^ cwr ftW> 'ail^lfl crouT 513 31 I 4$ 3^3 zllPk^c*? ^Ictflc-nftk zllPfc 4 ?* (Thermosetting 
Plastics) 30»r i 

5W*lPl* 

03^5 Stf JjlP£^» 5N*Pl 4 *'slc.<i ^ci^UR 1*ift« I '®T$ 3^3 31*3« 'qfawciu ^HW RQ»«I 'TO 

•ff ^KT, W?PS ^11 45^ WIT <rffa 5T -*ltSfl ^TWO RQ»51 ^Cff *ff I i%il^ « 5Wal5 

laftw c ^% zJif>c^ 55 1 zJif^c^ tot "55 5?nw « 

3pi &S53 1 

yfiHv 1^ *10*131*1? ^TT, *1o*i31*i ^5 I 3l^R*i 5lfl> 5T ’llPiX '0 3^5 TO*PTG ^5T TO *51 '55*11 ^l3lt, 

R«l3lu1 *1oi31*l Jlf 3 ^ < P«C 5 * 1 , 5T RrT5 ^TW 515^5 551 5^5-3! C^» CTO 5T 

sa r y 1 kfl” 1 c*ifl * 1 cv? c*i*il$cufl ^lw C5 ^®T 5J5^5 ^T 55C*W *1o*i31*i ZJT^j 4 ? i 

Zllpfc 4 ? dl^rcn ^CTO ^%^5 35l<f 551 C555- Pll^Pl C'll^lC*! 5j^C3ft1W*1 CjPlnRn» (HC1) ftj^O 

551 5TTO 3l^lttaW^ (Polyurethane) ZllPC 4 ?* (5T '5PT5T533, C555- (3515 ftoftoo 5T5^5 55) 
C*1l^1c*i 5CTOTR® 3JT 3 T« 5l^Gu1w*i TOHR® ft5f?t 55 1 

^ra«ci5 «!55ii>ufiH^i5 im « atf 3 ^ 

C®t55l C^rC*15 C5 C5f*T5 ’SN 5KI5 30*131*1 *?51 45 vc*l ^51515515 *5 ^*C5 55rT 

Rc» 1C5 ^ITOK ^C*! 4^*11 3fawt W51 5C® 5TT5 5 451 *ll*ll 5^5 3f%5^55^$T I C^RT r ^ 

c3«l*i <?C5 C5C55 ®WT 5T ^*UT*5 35W4 C<f3fi v o13 *1^TO *5515 3J5 ZJI^ 4 ? 51 51515 ^fl'Slu f^rf*PT 3Ob 
5TW? 4^C5T W5OT «?5W 4^3<fa5 TO1 ^5 5C5 5T5 « TOT5 3lfofl 3515 5*«I 5C5 5151 5OT 
C5515T5, 3151*’J ^R>31va 5C*R 51flf5 3lf*T WOT ^*55*5^51 55, 51 3faC5E*f5 '6lfl^1^j5)*1'5l *f^> 5^51 

45^ '®TC5 ]31^5* 'Q 5^1 3R5»R'® iS31C5 5T55J33T *5 5*515 45 5® 45*fl> ^5t3 *M—*l3l, JPT 51 «f*l13C5 





*08 


f*tai *!cy i lirstw ww5 ^toto *$ts ’tSkrsr *c*r to, 5T •ihj'si* tot nIc!^^ 

I TOW C*C*T WOTT JJlftJ* "ST TOR3W S«fj ^rni Nlf&C'® «fT*C*T®T Tfllfo $3 s®T ^ <MC® 
WCS I CW WOT! ilpR TOj *lc»1* ^fsm TOW. C®®T $®JTft *1*J?T WOW ^ffW ftcf W^fll'W TO 
^ ij* *rtror ®T TO?! 8 oPta® TO TO* I TOT-'ftc*! C*C*T WOT! JJlPv*/STTO S«fa 

TOTS i&CW TOS WC5® 3CTO TOS 8 TOT TO* I TO TORT TO, TO*! C»W CW *t*fe 
®T '*(l^1c y Wl WC5 3c^*l 4U, ST *jH1C<te ^0*1 TOlt®l* Wl*t TOC® TOS I ®15C*1 >4ft> **1^> CS, 

®stto *if&® totort ^ *sc*t®t tow <#m^ifacscw totot ^rt» *sc® 

*11 cS I ®T$ j3lf^J4 8 flITO stsSI S®TO J i5l< f*!OTST ^pflUT <u^TO TOC® 5C5 8 TOJCW SJS5TCS S^T 
TOC® 5C5 I <J<51« ’oi^lwl’tl 5It , 1®W c<Nlt*i-C*H1W CTO*! ST tte TO^! TOST SNC® 3C51 

tfJ’TOS WC^T TOT TO# ftf&8 TO! TO I 4C® t!4*foc* CTOS *®lfa® ^C5, TOlftc* C'o^Pi 

^f?sf%®®TCS® *1T®5H 5OTT 'TO' I TOTS ^CTOt ST TOTOT *31^ STOW *TC^ C^flC^ f^C® I 


®n aero to aro ^®w Prfs i 

«*m% *TOW * f*w, S»r, 3j% *ny. *i*iy. s$*s $®Jtftr TO wt jjbt. Jirtft 

CTOHTfa ® faHWSJ$ i 

s %* CTOWlffc fWW I ^JTO TO* TO* WfSy 51 ^pF !f»!CS <GWT # TOSS 

3j%wwcyicsro =$■ TTO^5ff^fc<wi rtK*i To!* tswT^f 5 b. 
TOW CTO1C* CS STO TOI *WOTT TO, TOTOPl W STO V*J ^ITOTl C*Wll TOW 5D?!!. TOIC«F GFR 
C^CTOf «nw, ^*!T ftc* t®ft ^ TOTO® TO* I TO! C>T TOTP<t ug*$UTO <W! ^TOTI TOll 
•h^*h ^ w5Wf ^%*TTOs '*ic®l 4f^e ^TOfil^V'SFr V v 4iv4lBf 

C 9 !^! C’UFT Wfl t®ft 5[CPir ST *nO|V CSTO 5tff% TOW TOW t"1l#TWW 

host tots ♦ffOTT c*w ^ f tow c^wjw «c* 5H s*ii «®tw trowr ^w*p*n *wy* 

^BW ?5t^J C^t^T TO HT®T5 W^ITOITOI 


*. CTOT «W!Ctfl W*U C5*lf^TOT 5JCTJ1WH? 
*. WU 
B. cm 


m. ta 








4. 'S^lwsj fbWJ (RPl4>j 4C^ <ilfi>- 

i. c^*1 ftf4 

ii. t^ 7 ^ 1 

iii. 5 $ *RTO 43 

Pict>53 c*Hft *1$^? 

i 'Q ii 

*T. ii « iii 

PlCt>d GNlBvUlTJ C^fC^F 0^8 3C^J3 ^?T *tT8 : 


n(#R) 


iooo-^4oo ^Sf5% TTFI 
O 2 9®T^ 



i« iii 
i, ii <3 iii 


fsu- A 

o. B f^ai ^ ? 

<r. ’tf^r 

’I. CWSIT^ TOC«^>1 

8 . B Boa ^ 4 v llR'® 3 <jjfDsj ^iw c^HfiR fjc*jc 4 ? 

^. PlC*S *f. v H<rs 

*t. ®c®i<3 * 1 . ^iPpEigm 


ftai- B 


^o(f 


^er r l^l°1 2f^f 

b. 'SI^IJlR WIC^?J *Jlft^°11 PwidOtd 'SrHI C*\ ^‘FITj >j|^ •ilCtJsl ^IjJ 

*tl15 ^*11 C 7 ^ W* 'sIC'O'G '6W C^*f &T9T ®TNt4 I Vftld *lt*l 4C*1l Rm *Jl*1 '5|IC 5 1 C 7 ! *N*T 
^^ft* *nU v iw$ cw ^*r *j*k*mj c^h >i>4>iii 1 *n i 
*R ^ «£!£<> ? 

*. PlC 8 !*^ C^T zll^fo«P \5§ W 431 ? 

*t. ^I<T€jj3 0$T*T *3<C»W ^1*T5 *131 W I 

^r. ‘PMOS ^ «353CH53 *11%! «PljH Rcjl^H ^?J I 


4. fw TOM* Rt%Rt ’tTt’I WM TO I ^IWl >1<3<<3!4 W05 

I C*J ‘fl&Rh *1fl<JS3t4 ^®T tiHl Q W^IRIT^ ^tC-4 RR>*J| ‘Ktf I 

>liy« >M«MI4?Vi> 4ll>MC*M C#£ «fT 4^ «jpT5 TOW CT CTOT W51 TOT I 
^PnTjf^ST^ <4fi> !hQ»* 4 I 'AM ^ <Jlt>!^l*1$ NlfUcA I 

c*piri$ic<* ^pit 4?r ? 

’t. “S »jl^C r W ^1S<3fll4^ ,v S ^1l>lHl®1^JC®lI ^l > 0lC<3 v jRc<3C“l53 'OlSJ»lRl ^CSJ ? ^INIT ^ | 

‘ p fT^ p f ^Ros R*1*I ^IC4C<1^ C^H 4l&RhfU <I!<4lS Wl <3^ ? 


v4r-i8,R5SH, W-ioTI 






*nr, to^ « wwra 


rcm «t3, to « TO ^ qrora awuft* ’tmtf ^r ctosi ctotto fo fof 

^ '3TC*? ^' ! WTW' a r?, TO « ^(Xfl -ililfaf ^J<ftW >1*nc4 OttIVfll *HM I 

ni'STOm^ciw'sinBn- 

• ifipH^I *j4*l <*Wl *1WW I 

• t5)^CH mfSjt'bil <u^|$ '*UNJT < Wt'® *11?TC I 

• 4^5 'oM«j^CJW 3TO ftetWM TOK I 

• Pic^^* <mto 'Q Bt^© tom ^c^<i cd^t'® 

^*r, vf&ta *ii^lc«u) i 

• TOpt^ic® ifjf^lTrii TO*t tiw. ^<j» ^JT*0T toc® ‘ v fl<3^ I 

• ’lilc^a pH- TO TO wfNu TOTW^tTO ^JNJT <wjw> TOTC I 

• TOI«Pl<p ^JNJT toc® TOTC l 

• zjl'sjft* 4 )<jci 5JCUWf^li , '5l TO* w^lcn TO«lMv»l ^JNJT TOTC TOTOI 

• sm'C'W dculor^litol wnt TOT® *1BW I 

• 3T®jf^F 3*THC r ifl JfCTOT^fWt ^JT*tT! TOC'S TOTC I 

• •HcW ulTOPl^* OWTt TOt® TO^ I 

• arsjf^ #t<w to*w 3wi#hr5T ^jt*jt <mw totc i 

• *n*nc*i fa%*| *!<*! frsfa too® to<j i (*fl'5+ ^Pisj , *Jt^ ’^t^b+^Pfb) 

• ^UI1C»W dl'sjft* J?Uc*i TOT« «i<?c'ta 'TOHc* SHTTH TOR I 


’iftpiffi « ^r ^fs 

^*T CjRc'O CS\m M"f faf laPit'ttfl TO twti* I OTOST TO M ilfac® 

$J$Ujlc«M TO^ (H + ) ftsfa I 'SM WW WfliJ £TO mPte>-»i^3. 

'life's ^piT^jStaw ftcuifa'® ^ sw ^tTfr<j*®To< «TM> TO 

TOpn TO 5 ? (H + ) frsft TO ^1 I ^ liiPrej-^c^ TJ^T «ilf^TO I 

^PFm, ’flPicvo ^nn%® TO ^!$ualw*i TO^ (H + ) TOII W^»Tl 

dftwb* ^«nc^ TO Wcul^'6 55 I 


<yPr& 

4^F 4fo5 (CH 3 COOH) 

^®^4^(C 6 H 8 0 7 ) 
TOlf^F 4^5 (HOOC-COOH) 


./~i .. »»v 

ihfnW liJPNS 

(H 2 S0 4 ) 

11^1$^ ^P?vb (HNO 3 ) 

^J5c«ka , l^ < p ii if^ (HC1) 



ftf ^ft^ TOS CW- ^ift® (H 2 C0 3 ), ST £WS ^ift® ST SCSQ *J^S «flft«' 

zJI'®jR < p 'O •'ito^l-ool 

0®TSST ft ®tH, CTO®T ST y>T ^UlC*l 3F^ ^rlS <Kfl CSH? iiJS 3.CI1 CST»F5T ’Q ftqj* yCS *41C4 
ft^fclfts (Histamine) TOW TO4F Sstf I ^ 4SS CTO ^T*f Pislsct* WSJ Cl VR smlfl S*ST SS, 
'ok'© fecfilfl ^TST csftl C*m, CT^jCnt ^ifta I tg?lT ^ STCS ftftfll ftfts 

■TO; Wf ^n»TT TO STCW ST I 

tots tost anr ssr$ stwp® sks, ciist«, RRtolPi S'ojiR ststs «fro^n?i ss cwft, si 

C<*Wlc?H! WT^ftj CTOW ' y ll^l« STS I *S$T ft TOlTCSS <p1c«c «(1c-> 1 ? STStS SWfl STO 

WSJ TOIcto SWirfllc'* SIOT SJ^Cfclttflfas* liiftow OTTWSSSI <£$ W t^SCW TO '*I1>41CH^ 

'iRHlc^ 1 w*ftfl ssI 

Cj'Rc* cslwl CWCT^CJ CS^, WIT, WI, CUM, , <P1WW1 $\oj|ft SHT STOTOT TO5 

STST STOTS £WS ^^ft®, Cue'll TOJTCSS WSJ TOW dc«l«r^l« I TOTS ftj ftf 4ft® WTC5, TOT CJtS 
dftwlSS TOT I CJSS- ftfrfts ft ST ^ft® I CTOST ft WTS, ftUlfti ft V® SlSTC®> <tS$ 

STOS* %SCS WTW TOT iSSlTOTCSSSfltcS 4S ^!c<J ^Tft CSPTSS? 


TO. WSST$ $5Jlft STST STO TOTS ^TSTOT <Xlft® <iml* TO SS C'ol*«l WTS? lirfft TOTT ftCPTTS ST 
i£lft® (CH 3 COOH)i ftor STftr® STSSM STeSTS ■‘Is CSTS3jftSTS$CS£SCTOStSP®SSft? 
$JT, CTOPT ST%CSS SU5T CSTSSlft ST S$ CSCS ^TC® - ftttSTS SJWftft ^ft® 3WCT STO®T TOT I 


CTORTT ft WTR, C*P<?, ST v 1t'5^1T> CflSTCST SS ^hoM ? SBIT SS CSft\ CTT’BT SJS5TS TOffI ®TS 
ftes £Sft\ CTOT C®TO ^S, ST CWST C®TCT I 


TOST TJSCflj ’iftSTS WS TOJ CPTS SftflS^ SISTO TO ^T $*TTTO ‘ft CTOJST TO? ^IS 
^STTOTOn Mft-fT^ ^lft5. CTO- HC1, HN0 3 , H 2 S0 4 I 

TOTS csts TO csts SITCTCTS TO ST STTOTf^ff® 'RT^ftiPT (IPS) ohlcilfl TO ST SI $V5 CT 

SIltTt^SJSTOTOT'W, TO^^rTO’lfttS^STTOSCITTOft^ft? ^5ft® I 


CTOSTTO CT TOT^TOCTSTO STS SCSI SfdTW^tS '(BSTTOI STS f^C^CS TOST CTJCV SJSTO 
S^ TO TOTO ^CST TOSTftsTS ST^dJt» (NH 4 N0 3 ), TOSlftsPT STSC^ [(NH 4 ) 2 S0 4 ] « 
TOsrftro TOert [(NH 4 ) 3 P0 4 J. to sis sssrora uzwup ^st ss ssttot sr^ft Gifts' 
(HN0 3 ), STsft^ftP (H 2 S0 4 ) « ^ift® [H 3 (P0 4 )] CSCP l 

TOCS CTST STCS, TOTCSS TOSlft^ #tSCSS STCf 'OTOJITOCS W%S TOS TOT STO 4ft& I ^ 

TOTCss^tscs vflftros ^sfWs « TO^ftPl i ^csftjftf; lijfts, ftess ^cs sftsi^t v£jft®S^ 
(CPH- H 2 S0 4 , HN0 3 HC1) TOSCSC5S TOJ CTSS VSl^PP ^ft^S, C®sft TOTCSS TOW 
2 Tcsrw% « ftrojss^ ftftsscais« to stss tot i totcss sftar cswe spies cs$ to W sts « 



' 3 T3,e 


iob* 


V5 mi I CBITO 9.«W>1 f^W 1 lfk 3|vlw TOFT TO ^5T Wt tfcftRHw 

croa i tojRc* tobv »im TO$e to « % aw to i *j*$bim airo TOfci^a <flftw?r 

^"MC^ ' a l! > IW ^Q W TO I '®l'6<£a mf^ICb-d «U^a1CS ^Mct* *fa$ TO*JH ac's aw I W*H *?1flC»1 

mi 4^5 sya <ffRRta cws^wi 

^PlObd ^1$H4l-jH « ^if^P Sf5H 

TOtwa tocm Ry tftaa to* ^Rbw to m * "iStea yt^ caw ^<?Rc^ caro aiawi* tom 
tow, tojRw c'avR aR 3OTr%r an^fniP*^ TO^-^Rusa TOroaw tow i ysy afro *fct 

ai^w* TOfi TO i to»t yew 'st R^s TOta to*t mi i 4 <ptac*i ^s- 

*islc>i* TOT RTOT a*T (TOT TOTaTO ^#), 'TOT R^5 CTOT Rw ^RC'a TO ^1, iflaaR '“TCI* 

even ^W'fljw ’We caw caa i jw a^hro war ww, arcr ^Rs *iIfwi R-ro aa, tow caRa 
^a mm* ajlt ar «jaa^i aw ca*t arwi, ca ^Rs-antro tow ®rr* aroam « caaRt arStwa 
*tyiciHi to aca tow caacat caacai cms Rwa tos <pa^n <aa f^ro aw iaa*fl> *iRaiw caw 
'ataw ^taa i bt$ isRs-autaa R^cw TOawa carom ac® aw to^** 8 *icd^*i tot® aw i 

<aR , & y^w rt%: ^R& carc?! toto^ tort i toitwi ar?ft«R ^h i «n$a ***<? ^aft 
^R’b WTTO aiR ara^taa toi*to ww* ygj*TB ac>s arai i ca c^]cv?, w^r ^wja 

^aw, f^wre iiR'fia ar® (Mw tow *a i TOiwa to 
carsra Bnraaro to cairoo aw i TOawtro ^c^<f jitot TOa. crow towIS aaa^p^ otbt 

<HTOR TOT! al^ta TOR TOTST aTW I £ a^Slfl» iaf5|®-TO!CTO t^TO aw 'BT TfFB ^ TOTO «RJ 
CHCTO I 

Rc^i^ awaia *u iHt^aM»i 

tow cdRc® CBtaar wr ^c^^pITJ ^wa tvsR awa •to^. ^awaw 1 Rc^iw ajaaTa aw 
4 P 1 ® e to^ *1*4® TOai *aTO Pn^ro Rea TOawa ^taero ^tw ^biiRbiw i «R>'® Ry 
RRcTO^T^e >ia^ caw caear aaa i 

RwatTO * ‘O 

TOr * wfta at toj^ cto i 

«ictiw% ^ro?rt * & Rto, l^y >aft, to « R^aa -+m, ycro Ww, avR. *>tR. 
Wfcri 

*H% :RaFtcaaifl>Rcir(>ooTO) io-ao RRRtJta *uR caw awri *r^RRw 
^ to 1 ftafcr Rw ?Hw % RSro tom R^icjw Rw ^t« i fry tow w*t toi TOR 
«RtawRtRRTOcwaa\*iRa^TO5taRwTOi <aTO c'olwi TOWcaRa^^RTOPrtPT'aw 
•aw cWJt^tw R^twa Raw cro mi cro Rfrcro arR«BKa •fta^r a* i 









iflffc «r3br, «floi 4rat *gffc fa#i toi *srcw # wpw 

flTTOft^ TO$ faffTO to fcwi 

ftwnl TO I 

TOT : {^c*Jc^fl ^5^ «TO^ 0WT I 

Wirt I fc*»TO* X $TOeft. flfapr TOW. ftTO, *W* f*tffcr. flfflr. Mlt II 

s frrar i *->o Wrftfq qifaccwi ra '««»«w -#1fo ftw w 

I fleptft f^M CSC* *tfSI *4TO fofct ter aw ^N - TOUT ftTOMI l$f3W l^rfe dPW 

tfflr ^ iMl *TW TO I TO AtWW VMf ^ TO TOI iwl»«J! #C*T«E® 

C*IW? *IHf#VlTOiI SI ‘*#3^5 OT ^TSWT TO CTOHt H(lNr^4 5EWI s*T:i 

«*TO <4CWTO%« ^WlfttocTOTOCW<^TOWiS$Hfa«£li5jril 


PtCTOl TO: ^.0 

WlW : ft%=J STO « WWS SCW TO#TOf II 

q mfrfr* frtro* : *m *ro «g% (cwm crot. ^q$fr. ovsH to . ' to Ri ^ aj f fr ) "9 tow 
pro, %, toji ^sjift). ftro, fifcro tow. ^»«r fafa i 

: ft^kij ^cw <$cw *u% ^fla <ss*TO o ftfcvHi tow fTOii ■# w«hj <!lftafri to 
towt TOftfcro toctosoi crow qftwtfwwwr w. %w!Bi&to tooto w.HfWf$w wwto 
TO I 4 C*W ft - TOf TOflT WttlMI CT W *tf% « TO!W TO TO TO WIT*. «£?3W! a®W 
I <UTO qfefr *!I% « TOW TO cTOlTO TO® fcsft ^Wff fifllra «$EW «flW CTO TO TO # 
*wc*w si WI i 

^Prf&firfi wt« Tot Mm 

c'fiiwi wt*j, qTrofftoff tot totj wrarw* *i$Q&tc#if3* qcui^H ^ i to c<pic*ii 
TOt*t qft ^ uot^TCTO TnajT TO, WI ^ TOTO^ TOflt qTTOffa I $3 TOT, 

^ TOCf TO^te qfijTO C*TC^ TO? 'iHlt^< TOTO ifjftCTO 

CW To, TO ^R1*U ' a IH3^V tot TOTfi^J I CTOflT ftWflT TO ^.vs 4 CTO 1 ^ TOBT CTTO *!T% « 
TOW TO TO ^t, TO TO I *IW$ *1^11 C^Pf ^TTO TO TOW ^! ^T Wtl> TO TOW 

'JT MjPjfeft; TO3II TOJPU - qT^tn TO?r bT, ^WT'Shr qT^TO^Q cuPifaf^ 

I Wt% TOH, cw^jf « ^ TOTTO TO^tC5 ^#n> <jll^»c« CW I ^TW^TO TOJ 








TJ, 'Q ■WC'tiT 




^fawoRi tot ^nft crow. *^r, « ^uMj tort, b<pc»iE-4WRi > e iqPit^lU 

^»I<H I 

TOT *51TCST fof TOR 4plfeft> C<C^> RC® *TTR I TO , *IRJ TOff> PfljPl® ?TW*rc®1 

tori ^ «tto, aanwrofa* \*r ^ toto to® <to?ti tori tort tort 

<yl4c.’Gfstol*?R'© qftf&Trfj TOFtTO® «TC3T I 

33 to^, ^I'oiw toj Win toi vuPiBl^u crop cs^i$ *tttoto? 
stow-. rto TOjjj^j^t tor to, c^r»Jc*il 'ifiMR sf^!*T ^ tot «ifaft® ^ *iir 

2 TO <WJC® 3R 3dCfl1^r*1 ^C*T ■’iRRI^'oIw ^ ^RT TOJ -SfSJ^t RC^ ft*v5 V T! < PC® 5,C<I I 

f^tw: wf f^f *!Rj?ru «ttr cv^r faffr to <r§T qf^fli %wa to i £ to *trj 

SfCT TOT ^!*rtll ^PiRAtfi TO® RC^ TOFf CTO TO I 4TO <fTRRI ^ row rPRI ®T 5 t I 

CW 1 - 3 TO, TOfT* , *0**, faif, Rj^hol, ‘5PTW1R, *iH^*i. 'J^T, 

tsrift\ 

'TORI ftf TOT'RJ 'STR (CW- ®PT, (RUT TO, Alfa "gSl), TOT tyPlRfU TOC® TOTO 'TOT I *3*T 

fll'SIli *MIWW TOJJ TOT TO«R, TOW* * 5 * CTO'C^TOT TOR, TOT^J.TOR^I, 4*|RTt'Q TO <f$t, ^T 

TO^ TOC'© TOT I 

TOT?RK^iITOR > TOTO5T,^Bf^T,TOT'5T CTOTQ iflPl® TORT *IRI I 

pH 4*^«rmanitW%®T 

C®TTOl TOT, CTO’TT TOtf TOl®, TOI *TT PwR* ®T Pic^i^ TOTO tot tott TO I TO® 
<#TO ^PfS ^T TO TO^ ®T $t®1c< ^TT *JTR? Rfl> ^T TO pH TO TOT TOnM TO I TOR ^ pH 
®T I C^IC*fI TOfl> ^Itll 0TO ^l$«j!wi TORS TOTTORT CiC’lfD'o »TTOTOE^ pH TOT I 

4«RTOTO*n, pH-TO *jIc*«j TOT $holw , ar?^^T •vlsc'^s TO^hj 

PTrotv t *irPr rto=t cto^tt iijf^ ^r ■to ^tt, to pH «r i to ^ to® 

CTOT TO TOR pH-TO TOT TOT TO I W C^ CTO TO TO, pH-TO TOT ®®^ TOT 
TO I *W€C3 ’IIP “<T PWjR^ 0TOt CTOT TOT TO, 'TOR TO pH ^tyc® ®Hc^ I W 

Rf^‘TO CTO TO TO, pH-TO TO ®®$ I 

^TOKTO TO- 

C^ICMl QTORI pH = 7 TO*T ®T PWTT^ wflllT ^T ^ITpT I 

c^lc^i g^R?i pH < 7 to*t ®T ^Strr ^r b^«t ^r i 
c^lcil pH > 7 TO®T ®T *pl?lfl g<H 5RI 


TimR^ RC^ ^ TOI 'TOTRTT #RjCTO *TCW TO^ JJTO1H® ^fTCTO CTOT <UTOf^ 



flMuPi* f*TGJ pH-TO TO fW « TOT I 

csim fa wh «h>itw *tjtPw sessj pH totw s^s pH tott am a.81 to tojhj 
wscto ^c*i (~ 0 . 8 ) toto* , ^*iafa ^.co ■‘Acs i ^ito <aiTOas fa^ro *Hi®n< pH 

fc.fc-TO TO0¥lft »4l*t»i TO*T t5T WCbtil CSft ^T^TO ST*T I 'TOIS TOTOW afTOfto TOT 3TO 
TO's ®r*U as^lfii pH 3 .c*li ^ | <4$ TOT o.£-TO TO®I «SGM ^c*l$ ^T ^RTO ^P5 ^CS I 
2Qmi pH ^-TO ^ ^1^1 I 

*ltfl>S pH TOTs'Tvs 8-b- tot TO^ I Tflfi>S pH \»-TO TO^#5, ^Jlfj(Acidic) ^GT "sHfor 
team gw- TOaftro (Ca), (Mg) ^ <x& fgt to i tfgt drifts sro to i 

*nfl&r tot TOaftro « TOftafaTO ^ to <imi* to pH-TO to fawr to i wi^gf 

■mTH> ^l2l«j 3.ca pH-TO TO fc.<?-TO csfa ^GTQ ^lllJfl TO | 4c*uq Al 31 

(TOqftfaro toft) a^w ”mfl> gtgf toto tjca fgt to artro tow* ’*fa to i +'$14 Tflft>s 
TOTT *il$c£U « TOC*$ «rf^)q TO TOTO TO! pH-4S TO PllTt TO TOI J&V5 ST ’TO 

pH ^5 tot c’lPf sr csc^ c^tc^r ‘fllTJc'o «*rr a ? s T $s*rffr ^*3^ tot to, tot TOarro t«rfa* 
^jK'o TO I 

TOTTOT^C GfTTOTOJ GW JPTPHTOSt aiTOT TO ^Tffa (TOT TO* pH tf.<?,-4S TOM TO TO'T 
^TSTW TOTSTO 4pif&* TO TOl TO pH 8-fc TO TOO TO* I TOS *i<w*q GTTOT Plectra ^TW 
pH H-TO *TST*lfa TO* I v ®l5 *?W «f«u GW SlTO'ft STS^tF "TO, ^T PPJGTS TOT 3GITWJ TOI ^JC'fi 
f 5 T* 3 W ^TO TOT^ ^Ff% TOF "'tTGI I 

af^TO pH f^TO ’3T5}« «gy^pf I H1TOTO TO^W GOFT^C® •TW^T 
fffi> , FTV^T SHgl^ ^oj'Pr TOTC* C^M pH-TO TO t^mM 'toHHj* I TOI^T ^Itai^f^q- 
t^TO, ?^^5§| « TO^TOT, *flTO ^J^IMI GTOI pH-TO 

TOf^nrn *fcj3 " s ftw tot ^ i 

^l*j|*jR4 faW&J 

Cdt^GO ool^wl « TO ^5T parc^ I TO^T OT <HTO%F ^T^T WHT TO I 

fatfTOFff ^TTGT ^TO TOOGT : ^TTO ^T?TF TOT TOtCTO St, 'iQ^'i'i *?Cfl 31*1 ^TOTI 

TOJ^T TOST fof TO^, TOT a^TTOS (GW- f^MT^T TOI8f, f^MT^T GTF, 

c^tofgjI^t) , ^tgts 6 st. i d»Ra- b ^ *^rs^ Pic'iac^s togts st, af^r^a <fcs ^t 

GWTGfl TOTTI 



*3, TRW « •MC'W 4WM 


m 


^ : TRW "Q PlC^CTfl ftftuRl WI S\ "tfik^i' 


ftoH* 

fttfkCTTTl 

TRTCW TORTUS fll 

WRkljRTRTRW 

TO 

3k 

fat!$RTOW 

WTOT 


fatten CSR 

to 

TO* 

C<PR*l«HjlPh 

tWr 

CTOlk 


’’llPtt'o TRW TRPf^ ’llPlC'o TRIR (OH - ) TCTI 


NaOH — 

-► 

Na + 

+ 

OH 

K.OH - 

-► 

K + 

+ 

OH 

nh 4 oh — 

-► 

NH + 

+ 

OH 


TRW RTW ftftijl TGJ ®Wt Td I TRW « lirf^FR 'IflHfl *kk 4T> TOT 

TO* ^%JC^ f3t$U TO flSTClT RRk Wt « Rtkfrsft TOT I TO 05RBIT 4$ kTO I 


ftwnrt W*: «U8 

TW : TWCTS ‘■HWIIlfaT *!“£•$ THI 

TOWfo frwg* * owftTRWCNaOH), <wft4^aiCl). 

crRrotjifao, «rft tom, «uwan, ri^A, tjcbt i 

Tk&: TJTC9H TO krTO *o ftftkfcM TOW twftlllV flTt TO I TO ftfcTO TRW 

qto^wi kfcxm Tmft 3k to cm, Titwrr to snrkr tot ct trw to l^ew 3k 

TO I <flTO m ftcs WTC« WTC« TOW ^CfclCTlftT djfo* krt« CTWfl NaOH i}TO CTO T* T 

TO1 to i 3k MSvw tmH avi cwt «&t#r *a fow ow i «rw kcr oww ctkw 

•IEWr TOSI TRRW SftcSKjflftr <afa& CTO WW WT TO ftfcRPJ TRW kt* «. $1 

W C«TO TCSt I <W *rftcs OTTO 3K ftfrlk TRJWfl W. TO TO TO OH I CTR 'flRR 

TOT? TRk TOt, «alPW CTO TStOfi Tt TOT TOT OiftllH TOT ft&W TOW I «flTOT 

TOR TO NaOH ftfom TOT CTCTO. Wf «rf3r CTO WflRT TCT 8TOl* <aftftT TO CTOTO CR 
3k PlWR TO TOT CTO I 






mfa* *iuw 4mm« 

cai>Ki fa cvlvtfl, yr ^JJiw ^r fn 9 ^! fatn yt*r c^r, Tim c^*t? ^m«t ^pn, I^Hpts 

^trrc^r mjz^ T£F5 P*->j® ^T, Tit quitct-M »i5iw ^it-c’n^’' i cvtoifa yt 

*tplcrt 4PW, (Mclittin) *Q (Apamin) 4pf&<p Ps^o XTRI 

♦MCT f1»IT CUSTe «TKnt TOW *J£*TS TimI 

^JtR jj^ fafjjl ^|qvplc*i ^T 

C«IW$ CTOfl ^It-CH^ta TO*T ^\hk\ Pto <MCO ^ttGt iq<HR *t*PT, 

c^HH Jpt <I4$W <MCvii 'lift I <4ra*fl> c*l!"H ^t*ll ^jhlfiP (Calamine), *n fav? 
(ZnC0 3 ) I C^lfa\ C^5t <mto ttotq ^!?IT tf»t ♦tt'STJT ^THJI 

Tflflrff UJPPfD Tjff : C©1*rtJl WC^, *J:fT>0© ^C*l ^?T®T ^ I 

<iwl* ^PiPfUt^ sHfas ^St -J tni 'Q ^T5T fafikfl ^Hl Tim I 4r¥QJ ^3*T "^\n<? ^It Jpt 

(CaO) *n^r [Ca(OH) 2 ] i *mr 4 mx ^tHN?re (CaC0 3 ) wr w **i i 

^ptmtf&rc f^CT« *uipjiP«pi ^ nn t Jut •ti&Bm «rmro 

PfftjPt'W ^'®j« aonw^tn tit i ttsth* 3fl*nj*te «nrow «m^i ftsft 

I ^ ^T 9 tt^5T?r fte 3t 1 t ^C*! iii<p|ftt<p C*T*R v lf^»Ifl 0®rjP c’Ffr ^T 

v tt'S'ilCJ5fl mfafcM* Pfi«J TRJJ | <JC*1 fyC^J C8t*r ^tl I 

'°« , <ll* <m- ^1*1*1 v ti^>1fl ^WJ!i '8RI CTJ TRJR, '®?R ^1<|1*1 ^'OjlP mm W ^tr, Cue'llC'S'Q 

^itw i 4Tprf¥ ^ttrit c*t ^r*is? -ri^H <u<3^ia ^t ^?n c^iP«n tit 

C>ol»«l WK ^t?H*T cftTRIt ^HJlPpb Tft^^ST^Tt »UMMPUit»l « 

TiutTpiPwm ^jst^b akoh 3 ) ^trerw ^ ( 

'AW.t*! C^Wt C*J ^T 1S F1?PPJ5 3^Slf^ "^TW ^ltr*t I 

«ll*l1c»m «T^T5 ^JT,^ v 1t>tJ C5W ^<5t5c^ > 10 >^H I 

« ^1*^ -nWilt'ol : CSTtriT ftwfl ^T05 ^rfFTT ftwc*tn ^Qt C*iW5 ^t 

^c!5? < pt v t^ cw Tim, ^ic'®n ^©1^ c^rt? c^itJ bi^i Tim i ^ 

Tflft 5 Jt ? PT i vm i cwr "iftet y^»t o®^P ^Bte 

^ ->fi51ij tj<3jiP Pni nw ^mm ms oimn «’ttw ■ouiudh m c*rautfcOTi 

sM^R ^ ^ si«ll«r^tl'*l 

«RJ C'tdJy^WT'OT *uMt*iPwR ^T 'qjl^PP^I*. ^ ^HJlPa 

C^tW ^tt Cttqi Tim C^R? Wt ^PlT, W^TJ Tttft ^l^ualcylQ^ ’TTW *uMt*iPwh 

^i^3Ti^5 ^r 2 htr f^mt m ^r ^i^aaicjpiR^ Pflw 

VlJl-btf. ft«M, 





^8 

5,Cfl TOT, 4JVfl "TO «HC¥ 31 I RQ»Ulfl> f^Cb C^lc^l 3,C*l1: 

2HC1 + Mg(0H) 2 -► MgCLj + 2*^0 

3HC1 + Al(OH) 3 -► A1C1 3 +3H 2 0 

313W f3 (CaO) 'Q "JM 1 3T$*J [Ca(0H) 2 ] ftc<J C*J vsjPiI^I^ 3 ? ^*3 W1 ^5, 

B3T SM*H 3T3JCW, 31 Pltb C^HlCHl ^C*ll: 

CaO + H 2 S0 4 ► CaS0 4 +H 2 0 

Ca(0H) 2 + H 2 S0 4 -► CaS0 4 + 2H 2 0 

C5TO1 C«rM^ 3T0TO 3d TOICW ^C3 4^5 SB TO ]j3r33> tol 3T5 3T3 W 

^f^bOrPfsi TOFT ^TC5?J TOdlB TOI 43TC3Q WilWil 3333 30? I JWTC^iT pH 

313113® TO TfdJ "55 ^Vs TO1 vSfa 4ST.4dT ^pjhPiuN s1$>ia3l$V9, df^C^ffiST, (32JlT3lfeBT3 
3T^dT^PTWl> 33T$ 3Td* I TOE3 C331 3TCT3, 3*3*13 flt&iil TO1CTO ^t3C3 TOW 
3133 3 r d 5E3ES I 

33C*lfl flWuPw 

TO TO3 CVMTO1 CW CT 333 TO31 df^S « TO^BT ftfti'li 33l31 433 05TTO1 43 BlTOto 
3IHC3 I 

Pkwul TO : 3.€ 

TOT: 33CTO 3*3C$ TO1 I 

U«»3I« fcW3 X >fl> 3KB. 3TO 333. ft*f3| 3lfa. 3W • ^NrftfrWT *ITO. 3l$ffal 

*f3% : 3TC3 fr-io 3TB 333 fad tfo 3ff^CTT3 3RSJTII 3tytf% ItoT flilWIW 3TgT 

33C34 0=93TO1 4TO 4W3H3 $3 Pit 313 W33CH13 ¥d*33 TO*W J* 3fik€*i 

TO^^Tl 

W 3 H ?M<w**fo3&34*lSC3T? W.TO313TI 4^d3JRv3WCTTO3!fat3l*3l3lf 

f¥| 33C3=ff W%T JJ33 tfjfor 3f *lS)i TO5 3Jd I CWf- T (NaHOO^) 31 TOW *31W 11 

dfce 4wft*w3, fV^' TO^fti8<3 4ft%^ toi 4ffr ^3 to tkx 11 to 3383 5531. 

3to 4ffc 3lto© 4ffc *J$0&lC3*l 

NaHC0 3 -► Na + + H + + C0 3 2 - 

TOW C3lf^OT 3Mc4lMd»il (Na 2 C0 3 ) 4 Spl3 43\ 33 313 f®lU*ll3C^ 313 ^TOTI TO TO3 
3Z3T, 3IPic« C3lto*r C3lto3 5t^j^1^S « TO^lto 4tot®1^TOI f^^l^TO^lto 

4^5 ^3 4to ^1 30113 ^ tonl^o m 31 , TOf^iroid facing ^r 1 3TOd C3t1^ur*r 






TO TOT ^5T TOU WTTO ftsft TO I TOT *WTO 

W$5WT$5 TOC=W Wlftwi «TTFFWW C*T ^WcH^ 0TO ^l2)« TO ‘TO.TO ftEW^lc* TO, TO^TFift 
‘aPic-ti* ^ilc<f Rt&wl ^>w TOJ m<pfl> *iTO, < ?l4*i-*ijl5!oi^|^\!j *1j|»i *g ■'lift t>®fi I 

Na 2 C0 3 + HC1 -► NaCl +H 2 0 +C0 2 

CaC0 3 + H 2 S0 4 -► CaS0 4 + H 2 0 + C0 2 

din >w •wm$ tet© , w^K4 'Q ftftfc to i c*ift<5 '©M •rroSt diftcA jj^tn, '©c^ 

fof TOT WTC* TOT *flftw g%£5 to W I CTTO- TO*#inw *lc4lCHU (CaC0 3 ), Pwsl* WWWl? 
(AgSOJ. ft*T5W cm$5 (AgCl) I 

•wpi* 

wi»wi ^iwf tot *T*f toot c^r to? wcw ^ toiwtwt «icic^^i 

c*tcw *m w i or tot tow to wl^cn wrow friwf^D tot o$tot, ^si toh c-»iifauh c#wi^ 

(NaCl), W JfWW*? TOT W cfcf^T TOT TOW dQS'© I ^-'©«<?lfi ^TQ TOlT TOW TOW C*PH- 
dl^nffc, TOW, TOIjj* J^jlftc® TOW TOT WW3W TO TOI TOfGW TO TOW WW WTOTWfl* TOT 
C^ilffeilliJ JpICVtJ 4J45W TOTTO, W TOT v tft1Bva | 

WTTOt TOW OT TOI*l <U<jTO ^5T TOTT ijTO CW^lTO P$Wwt> (C J7 H 35 COONa) TOT c-M^Sx. 
CWW CWOT TOf «fl>Pul»i t3falwt (C ]7 H 35 COOK) I TO^ TOW CW®T ftWM TOWT OT CW%1IT*T 
WTC^TOTft (Na^CO^ 10H 2 O) WTOW wfiT ^Wft> TO®T I WWW TOBJT ^taT*JWTO OT '$C'© T fttJftfil 
TO3W wfa, C’T’IOTTs TOT I 

^%WTO*W"TOTO : 051TO WPT OT Wfoj ftftlT TOW TO TOWT OT JjHMITO ^J4AW wfa, $$ 

•H'T I «ilTO «il»wl «r*u C*T TO <JJ^W WR», Vile* 1 # '®l*t$ 

TOTT TOT I C*m- TOCWftTO HT^© (NH 4 N0 3 ), TOtWftm V>!CVt [(NH 4 ) 3 POJ, *ffilP!llW 
W^(KN0 3 )^5JTftl 

TOW TOwU (CuS 0 4 .5H 2 0) ffterftc© <j|^C^Qui « df©MlC*T ^T 

TO*T I ^ ’^T^Pft’ I 

ftlT-TOTOW TOT : fW-TOTTOW TOT TOW TOW TOT TOfW I CTO- W%l OT^W tjlftt 
TOT®, WTO « dftwfl ftwMht, TOT® TOW CW^T « TOW CW^5T ^©^TTOC©, c-»ilft«l*< ^l$i&w1$owi 
Rcd^* 1 ^jlft TOW TOW TOT TO^5 WI CTO TOT (WTO- ^5, TOfa&fita TOwU 
(HgSO^, Prrols TOc*fU (AgS0 4 ) ftw-TOTTOW 9®TTO ftcww ^ I 

cU^Ul^ © ?Tl^Rl<3 TOTTOW TOW "TOW *W*T dculwM TO I ft^[ > WTOC c T TO®T TO’T I TOW 
2R^U5 TOWtW »DTrt>W TOW ^TfCTO ft^ CtfFP TOlWT TOT TO TOT TO3W TO3 ^TO TOTTOTO TOTT^T 
6 TOTftT ^CTO TOT TO I ^f^ccQ RHW ftoiM *1<M 'otVJJlTOi^* I 



"ar?, «■wwi 


WOT TOW CP &tWRh Jftaw «f"Hf-*HrtNiJ WP*T , oi'o; , ^S TOHTOPI 

ftwul TO * ^.b 

TOT : Pl^* ijftw J&5 »FW I 

tfcPlW%f fcTOK : <W*1£ Pt'J (cw- Mg). *tT'®»Jt W&ftlcvflta Jlf^. en*fr fftaM. C-ig^W^b. 

to^t. >£ top. Qr^ ^ m. Mfc •cm wr <rf». «mcarai 

* *utajH TO *flG I &PTO f o WlPl^H TOTO £U$6fetc#tfe* -*rf*e II «5P5W <T-*» IffP 
^wc-iPmiv frn vsbq pi c**$»n/*!v> te ftro* cm toi unwrap*** titorffrr =r 

fckw WJTO TO1 W I fcfctCTO WCT TOIt ftf I0TO4TOTPCWW TOII fJSJWWf'ttOTfjBlWTO 

^wl*pl ftfitart top ctoto •wiTO c^k*fl »sPW R*k* *«4M c^ta ‘Jlftre 

ftfopt^TOi p^tototop PJTOPfaTOt^(^«^PT^«w3TO0feTOii a^wM'e 
fWta *JTOM »d*lc«u HTTOPftPTP f^C3*T CTOV «iWWI TOTH flfll IQVOTHWI »&Ie*h ferlu 

«PlCfl PHfifc *Ut*H fttP TOP TO, <rt><M *$§ PT TOW *nw Wff ClJt •OUT* TO CTOfTOll 
toito top cwit p**t TOfa* fciro toi 1 tow wi to top totop p$ <cto? ^ ^wi 
PflTOftPTP C?FW$5 TOPI rfJTOCP TOC^Wl HfeiWlto aJftflHl TOW tR^WT TO MgjC^ * 
H 2 PnPfcVfjJTOPI i$$P/k*P +\aM\ TOPP1 ftTOP cfc^ fe® 11 


'spytht 


PWft4tbft «T5 
i. CWT^^T'fl^T 

TO HC 1 P. HN 0 3 

«t. n 2 co 3 p. h 2 so 4 

pflH IJPW NaOU ftilW iJPPft CTO% TO CTO I tfPPft ♦? 

TO f^»l ors P. ftPl^i TOPS 

«t. p. Wro gpp 

fkWWT^WPlflj f TC^\S'Q 8 pi sfctpi fcwro : 

fllfafl TOP f^fjpl TOWp CPP1P TOP PTO PP ^CP PTP I TO PT TOP 4P*1* t^*lRi*i CTOfa *It%P 

OH I Site TOPP TOP PTP I 

\s. pi%p to pi^ptp & ihH» r 

<p<ifW w. ^rarf^p? ifjf^rs 

, t. w. 





8 . 

i. Lijpt'isc^ 

ii. faw wnSfc TOt 

iii. c^Ttj'i9 TOTtfa 5 ? W aPife*? 

Pilm tTOfD 

*. i « ii *. i « iii 

«t. ii « iii i, ii « iii 




*. ^ toet 'Q wc»rt> iff i ^ TOut?r 9 W to ^ i 

*n «tr% tojto to ^ cto ^tton 5 ? ^rar. v*p^i 

CTfa^W^ori 

^P. ^I&lfl •^3 , ^C < 1 cTO df^Jj <j 4^I<J <M5l ? 

*. T^»T 4&T5 iWV5 ^ ? 

*t. $talw ^TOt? TOUT I 

« £1% TOlwra TOT C^Hft TO*T- facj^T WI 

>iiw<w c*Td? ftfaq writ ^ i ikx. cto fafa fa? *tffat ^rto to 5 ? i 

*tfjfal?T fiMld? C^T^fT CTOT, TO^fac^ pH b.'b I QciltJ faw TOfa CWTff 

C 5 ? 'SflT ^ Nk-Hfl « flRJ CTO 5 ? fa'IC'© yt^T W pH <2.(2 I fa$ CTO# ^5tC* TOT* W*$ 

^HjfU far® ^tom i 


v. ^jltNlfiiTO TOwcGfi -nv^'8 C*T<t? 

*t. fa^»?TOc^ c<p* *3^i <wi ? 

*f. C*fl<Pl3l '®TFF C'ITTHft faff® faw *uc*H C^ 5 ?? TOUT W I 

^fa 5 ? -nlw^u Zifas' ’Q ^law -*lR*jH twpW ^TC^fa? *ro1*re TO I 





dental ^ppft i niftea RURt w^nr, ^ i ^ vic^tfl 

os*, nrpr, *»«h>w ^Hf ir^t «ite *mic&j i <s$ «r^u w af%f*RR wwteiw i 

4 R«utR dw ^trot- 

• Tjtfl?« ^r 2<iPi$j ^inti i 

• Rffc;j 2RPR 'Mlftrfl ‘VC**7 *lftoj ^jJW «ffiR I 

• Tflft* ^JNlt <MC4 aBR I 

• Hlfifc pH TJH WRR SJETO%T$T S)HjI TOC© v tlfl< I 

• *i\ft> *3^JC*WJ *13K, *W1*W i*R\ *ll1T> ^trji^cMd c 4H*I d1<R I 

• -suite c&s « *wufii* *r4^jNn ww atsw i 

• ^PfcBRJ^FRR ^ c 4I"M ^Tt *t!?R I 

• dl^fa«p ^rHlPlfl i£Rt, ifjcw , 1^*1 RFNjT *?flC''S «m I 

• dl^Px? $WpR zlfiil^t, <us*J« *rw*cHs t*H*i ^*faf <HJC3 ‘ 9 IRR I 

• f“P*T% iiRl^lll ^ ^cM« ^R*T« <WUW ^WJC'O *ISR I 

• pH CRTS tel pH tel 'jR-flPltfaR c*MR tel ^?J tel *!HR I 

• ^ toi^C‘ 1 vj^li ^ ^^Jc.n« ^c&vsi ^RI 

cstsRTf^^^s «tR -*fltT> ^MOid <*}(& *rtz , t ? 

SWV5: JflflJw WIRT wm\ ^R Wf c»4c*$ ^nwT <lhji-nj I WBI ’SR-di'c-ro W*V 
TOWIjflU 5 tJFTO ^TTOIT *1T$ «1R*1RT (RS3$ I R 9fR*l?[ WtRt «r*|1W *IOT R, ^TOT 

^(RTOJ « C*tOT I f^SiW: ‘Jtf&C'oS «il*Wl Wll^ f <J1«NU ftsfa ^ I ^^51 'sjTf&?J 

f% orc* #t^RRc*R to?# atf# ^ I'Rft ^rr i Rivero cto «jrto w*v anira% 
^rwPw (cw- c^r, ^tiR, w*n) Presold ^i*«i ^ksd -sitf^r f^y i t, ^®tt, 

ww^ '‘iPw >4itT>«3^ 'sr^r i tfi^R ^i*«i ^ -snfl^ »t — ic4 carc^ 

f^i 



>jifl> w faunH ^rot ^?n «nw i 4*r toit ’rR, farc ’Rtf, -qi«^« ’Rtf 

« ’lift I 'SW 4^< ’Rtf C^faflSR C*GJJ 4W ^tCJM ffal 4^*Wt*W fiCR 4«IT. 

4^ir»c«p «iiw^n> otz* *jifDc^ ftnj>iH *if*w ’Rtf^^ dM i 

iiiftrc from 2WH jwr <tfor <Rtf t ’Rtf^ toit w#sr (Ca), (Al), 

wrcwt^wm (Mg), c»itt (Fe), ftf*NR (Si), dCiftniR (K) «pnfojro (Na), «w ’tffarc't wittier 
(Mn), VIW (Cu), t^p (Zn), C?Rtf> (Co), <RRR (B), VOIlt^ (1), 4*n <3Flf^ (F) l 4TV 
■snftrc >tt*icvfe, c*nn$<b» hi$cSS 4«k(C a), >awctf*rani (Mg),’fci%nr (K), 

C*flf$UR (Na) $^lR •TI^J ftR Wfe ’ITenT TJRTI 

Tfltos tfTTOR ’Rtf WsiR (Humus) ’ifafite i «i1*c*i '□ulftwl 4t^5, canfl^T. ffcfa, 
'tmumn, 8tf, c®*i, PHPh, foiftn <3 ’brjhj ’outcaic^fcJ^ c^tc’Ri ’!$'© 44*fi> fac"H ®f1T>*i 
’Rtf I 4ft> 4WC& flOTS 1 "f'fifa 34 ^5 mm <3 3T% c*i3.M£"H I 

^!4®H NlfbC'® tf^RR ’Rtf?^ C^*T- b 4 <R*JTM 301! : 

i: iflflrij *tiR 



’Rrt 


ob 

’RR 

8<?% 

o^ 


<?% 

oo 

iS 


08 

’RR 



Vlfl>W Rij*ih *1Tf^S 'qfiW ^FOI 'IITIRIjI I *5|PT C'oRlum fa 401 3^ WWC* C4 

NlflJc® 'llPl c^Nlii G ^I'olw *4lc<? ? Nll^C'® <Uft TOP ^ifU-fl ^MW *iktf ^PPT <?l^l 4R 4T flc.’ij I 4$ 

^?I v llPl ^ flWlfl ^*r®l I C'slw! ^*ic®' 'G "pRRlI^'fl 

c^HfUu ‘‘lift *n3T HNT?I ^*r®l C^T? ^R! Nll^il I 4?I ^C"TT ^RRlf^n C^Cifl 

^ s *tT*Jt i T?I <?lc^ f^RR ^ v il^ ^c* ulc^ I '°i*ijf^c < P slf^l c^iln 

<?!flc v i *nft ’qflJc*? ^ic*? *n ^r *roi aNc^a hiw r i 

xr v$> tv® -s ^ 1 cuftv ^trtq ^ ^i-^c'e ’non mllta «^ppt RSnr *nf^ cw 
drai i cult's *tif^ tow wiwtn T*flsfa'* ^ R i 
^lfDt'0 ^ttf^ R » 4 l^c»l ^ *\ m * u \ TUT NlflJt's ’tlf 5 ! *n «T^OI R*RIT TV 2RR Tan c«rtlt*i 
^-4^fl» ftrw swift* ’tR TV ^ i vtf^w •nft ^ wi ^ttriRt «r*utw dtai ^ wcw 
dTai Tt i osRfli tr (R Sfk^M wi m Tent cartCtjtBR, ^ 4^ attcStymimi i«'«i 








tot$ sc®T ®tf®, sr ®rc® srft esc® i ®T^ f®f ®rfs •'HOT st®t c^RlSta (Stomata) TOjjcs sTTO 
®sc®^ csfts tot$ ®tc® Tirffc esc® ^c®s ststcs i srfi> esc® sttot srfas ®i*ic«u$ wim 
TOijc»< ftracw Slsls fr®f?T ®w « ^Iwlc^c® ^faceM css i si^snjj ®ST ?OM% 
^ (OT- Sft® TOTS, Ht^cJatcer-i. w*m tf® $BJtft) STfr C«f^P TORft SftS ®SF® * P TTRT ST I I 4*]l®t 
ass ®w \c°i?3 tohcsj ^si 4cs*wi sift ' s JT*rr 5 r ftww ®r® ®w i ®ic®$ sift si st®cs tefts sifi> esc® 
4®s «jf^ srs <w3o® sic?j st, ®c® <xrcss c<jc^ , siT ststsf^ ss i 

^*JSTS ®T®T ST® Slfcc© ST®T STS% STOSs S®C®f I 'Sjrf&iT ^ITil WTO *ft®T ST SES CTO Sift 
«fl^ STCS, C>o 4«1 STSfTS SSTS ST STTOfQ ST®ff5 STCS I STC® Hl^CfilWM, ®ftlWH O ®TS® ^T$ 
W^F’tJPtl 



sifts ®st 
sift 

si^ 


fttS: b.b sifts ■*i5»h 



S®TS SJISIS 5C®T, slftc® St®T SjIc®* STCS SltjSfcCS ST®T <JtTO*W SJTCTO ftftss SS ®^TS Sl^StbCSS 
5 tTT 7 T Slftc© SIS slfto® TO*! SJPT Sl^MsC® DOT ®1CT I ^ S&slc® Sifts STSSTTR (Soil 
Aeration) SC®I 4S® 3?J SC®T Slfto* ST®T SJT® ft C®TCS1 TO® ®TCS? tn, ®SSI$ ^ft TO® TO 9 ! I 
Slftw> HH1S®S Ss®l5l (Microorganism) TO® i TO SCSI ftf ^ fc j£k<W ®®i « CSCS5> 'efoj 
®sj ^ftcen ®wsst® i ®ftc®s®rsi®c® ^sr tms to* st i ®tsts «ifac®s sifter «wk sft® 
sstSc® c®c$ gs%r sro$ sRto> 'to, sr scs siftos st®t sifts tot STsc^ ttHi«ftc 1 ftaj: to-4 
Sifts ®ST, Sift « $)®1M TO® ^5t C^TTO^ OTT: 


: b.^ vrlTJa 353 


®t^r, ®rw ^ c®tm ^®t^ to 5 ^ aitat OT5 «nfo, toc® ■#)■ to? to ®nrro ^nflhi 
^W, ®Tf® ^M? f®CRt ftc® ^ifU^ 5 1^ 5 t aJt^t ®W C 1 !^! TOl C® VlfD 8l^ TOHEJl® ^Qt f®5^ I 
afW ^tC® f^TOTO ® ^C®R (Horizon) ®C® I TOTS ^S CS ^sft> TO® TO® SC® SST^C®R A 
(Horizon A) Sf t5® ®CS® (Top Soil) I ^ «CS$ « 3T% TOT CTO TOT « ^®rf^® TO^ 
ftcTO ®QJ 1S®ST®TO '5RJRI 'C®S ^«C?I^TO®I ®TTOTO Sf5?® ^ «CS TO® ®l f TOISTRri 

®TC® SfSlf^S ^CS f^TCTO <s4fl bC® TOT I <£T$ ^CSS ^lllTJ ®TTOT C M TOJTO SS I WltUs t^ts 'TOl^C® ®TS®CS® 
(Sub Soil) ST WI$C®H B (Horizon B) SC® I «q ^CS TORT ®RTOT f^TOT TO® l 'SCS & tss 
«®CSS «S CSC® ®M S^T® TOTcS TOT TO® I 



M\\bn C (Horizon C) sc»i I R*n c^f^, csilc* e?1T>*i jJPffpf'fa 

if^OT I Tj»T ft»iT'Bflre '’tfTOr if^S ^ I ^!I$C*H C- CS ^T^»IT 

ifitof’lvs 3rir c *i R*n ftsft ^ c^twi i ^Ppitc^ft^ 

^*tr cic^ ^c*i<? «p «nc^ i fa»n$ ins'llo» ##5 ot ^ntta ^tnj ifti’s i ^ ^arcr Ref 
^Jlcs 1 f^mt ^ I fi>3J: tr.^ ^ Nlffrfl &HJ i<H v*ii i 

C'ol*wl suit'd ^ «rlUiM "snft ^ S^T? it, ^jcs>s> OrluiM Tltfl> ^cs»s> ?l^ri ^Tttr?J ifo, ^f, ilR 

wfro *snfr fcRt^in ffc% ^or ^ifDc<p ■yr® ^tpt '^cro i ^ 

ifr mffc. ^ cii-^Ti i ^srs jppt?t TnffotsfR£j cwti i 

^■JIll^ STOH£sR4>j '^Wt ilft <WT*F5T «(?$ 4WtTO('N oaNnl I ' S W ifiU'i ^ 
^iifi* ftor ws ntft c’jtm w i *io©n «i^p© faw c*w c*tw c*tw 'snf^ w iHroe its 

^ it I ilncs it, ^!<j*1 ^ Nlfkn ilPi *f^f 3JNI3J ■^‘rol C*^ SC ®1 ilPi C^t s»nc*TQ il^ vtfT> ^5T tilsi 

*?nc\5 iK?J it i iir® ww iift *nfl>?r ^tra *trnr c»iPt w ^t?i c^imi ^ >«.»$ ■sot ^jiffor 

*jfl> shlo© i'noo I 

Nlf&n ^Icn^fU £sR$j 3 £*il, (VihM *jlfl>n <piln ^Mn ^sct>cn ^ ilcs*, vw sHI»jt*iln Nlcsf 
wirit c<R ilw, <^ci <Ui<iui ^c!i^ c<R ^ i < 1 ^ v!l^ c'oi^wl Rc*i c^riw c^, »fl?it 
w i ^ ^ifDco 1 53 Rw « «nc^i ^ NifDc® ii^w ^ bw^ichj) wii 

wwg ^ i!f*r *rsFtvreT ^r, ^ itR Rw ^ 3*^5 R^iR'© 2 lij^it*i 

f^cis ®f^cn irRii 'w®T (^wt m 1 ^ c*i ^*r v^iRt's 'qcis* *nft »rfW c^c*ii ^ ^ilUc'© 
v»ic*ii *p 1 vftw wr ijjjfl if^vici ^RJii* 1 * ^ wf^ir® w f ir^i®t ya, c^r c^fcu si*^ NifD 
Jjls'slc'm 'flri) tiCTfll ^CP 'S&W ilcn l , sl^ "VlfDoc W^TTi^st ^R> it TT?r vw ilW Rrw 
^ ^ I ^i|<*rf5T 'OT ^ TO 1 iTOiS ^ <JI^ 1^11 

iR iiR ctoi c^R 1 ifR ^ ®itu ^? -nisN iiR^y ^ Rw ^*r 

W*T ^ ^*T ^I, WCi ^ ift TlTftl iPl ^ ^1CAi3 ^TTW C'IC’t I 4T® 

M^o i'Prt? Wil sl^ cs*r1tj set# *n 1 iPl ^ ^In ^ll^n ^i!*Jt»i1 sl^ ^ll^n 

'{•HIP WII4IOW C^fl> ^ I Brf^lCVS ifR i5TP VT C^riHt WK I iR VTf^?T s»‘11'|c»il C^jt? ilRw 

wvtcs tof ^ ii^rt’Tw iTfnS Rcf ipn flffte iR? «rrvrw *r*JT ic® 1 iR vflJc^ £ws 
« iPw i*n^ (cw- 1 ^csi ifi *rtHJn iTiiirs ^ ipus 

«RJ icsl^^ln if^s^ SitHH *nFf I 


%«PT, k^-boll 



WVIWfl TOW 


TOt^tfc 

CTOBJT TOfl Wfl> WCTO? 4$ Trite* 3*TH foPl^j 3Wl 43T 3£U WPl URW ■WC'5 TO3 I 43T 
’&H&IWI *5flCHl TO 431 fttU TOW Ujff® WW WC? I 4$ aill^C'o UTffcu 3HI*]WI TO, TOT 

TOiynM tojtoj 3*st *ju cuik ’Q ^r[to i ww *jiIT> c®tw* *wa wPi to *u i 4$ Nin>oa 
■»lU : !*u ^RHl« 3W$ «r*lh r W®T TO UT TOTf^ 3T SftoTO TJW TOT i TOT ‘llftc's TO*T 

VTtTO TOJ ft?3 TO 3CUW «T'6JM l U#tfl TOT UTC^ I 4$ VIHjC^S Ufa* 331^3 *113 TO ^CTO C3fW WW* I 4$ 
UTfftftCUTO, TOTCTO^TOTO®, 4U3fo*tTO?G fr5»ft TOT TO I 

cuMimnffi 

4$ Utft UT% *1% <3 TOT UTfor UWU$ £$fiT TO I WT-^H UTftfrff URtf Ut^, *lfa« TOT Vft>3 ^tTCTO 
$*BT f^3 TOT WT-^ UTfl>3 <?H CTO3 TO3 I WT-^W Vfl»* 4^foc^ CW Utfa TOM >Va1 TO TORT 
dcul«rc«<fi ?RU Wf*T 5*^5 Pi^H*fQ ^jCS TOT I ^T$ TO*T '5TUT3TW3 TOI WT-'^W Ufft *JU$ ^MCUT^T I 

$W3 TO 3TO ^ST« TOJT ^-sJTOBT UTfc TOUT TO l 43T TOT ftffc UTffr (Peaty Soil) <3 
M^ITft (Chalky Soil) I Ulfi> ftaft TO t^s ^ WC 3 ?; TO cWTO 4T« TOT TO Ulfi> WW* 
tTO HiMa *1f^TO CUfr I TORW® CTOT « 4*1WU 4$ UTlt> TOUT TO I 4$ UlH>T5 

if^TO $TOH TO I ^^TO^TOCTOTOI 05TO fc*TCUT*fr TO I Uf&»<!f& *lS)ll TO 43*. 

41^ ^TCTO WTO I 4$ iflfD TO13TO TO 43*. CTOT3W VTO ^UWTOTO TOJ *|3 4^Ptt 

TO, %TO W §TOTW I 411^ e«fc* TO*TITO TOJ TOJTTO^hl TOBPT « TOtC^^TO 

TOTOIT^ ^TNT$ 'JctT I 

inter pH 

VTO ^H*TCfU TOJ UTflrU TOTS TOT 43 pH I CSTTOT WH, CU pH TO TOT 

«JTTO ■*# ■fTStu *TT I^BTCTO ^5T CTOT TO I CU fflW Vffrff pH ^5T TOT CURu 

TO TOCTO TOte ^ITO TOUT TO Ul^U pH falCTO TO ' 5 ^ 43 TO ‘T UT TO ^ TOWft 
TO I C^TC^TT 4^ft «rfif3 UTft> ■‘ithn ^3T uft WT TO 43 pH °i 43 CRU C3^ TOUT CUt^ TOW 43 
pH ^ TORT TOT SlHJl«r% TOUT aU*t TODa TO I ^ TOU 1 BTTCU, CW- ^ 4UI TO, 43T 

Vfca pH (t-'b TOT WUI TOjf^RF TOFT CUTO- U3, UTttJ3 pH br TOT TOT ®vtM*i 

TO I TOW ^«T CTO TOW TOTW3 TOU UTft»U pH *HyT^ ^RPT WTO ^OT TO 3 ? I 

iTttejTORT TOW « TOTtTOT 

fWu TOTTCU CTOT3T Wf^TO TOTC^ WrWUI UllthjTO « Utf^TO 4^3 WW «(lM9^ 

Wf^UCTO UrW CTO3 TOW Wft, <W^WT CUPT3 TOT CTO3J^ Ulf^^UCTOo TOW I 4TO TOW UTflt^JUCTO 
^Wf^TOWCWWf^l 

ft^-TOWN *Q ^urfWu 

CTOI3T % WR, TOTTW3 WW f^U-TOWTUT « TO^J ^T TOT TO? PtU-TOWHT « ’fTOTTOTO 



’jvijPi* vifter fares' voi cron ttt v toot wk 4vfl> ctot wm v w^t vot 

TOT Tff l TO iflVW*C®l 'qk-MIt-l^ cm TTT l «W«ft«i» ftf^ro TOOT ’TST® tov 

4^.tGR'®!T0! ’ifiJ'fteTffi 

colvol fa TOMT VOT TO vO$ srt'Sfo ^d* TOllTOl CTOH OT TO!? 

c«jct$ fav-vroTTO vcflfj TO<p'Q, 1^pcv, to^Piv tvjlft c*fcv ^ vor 4fa&, vt?r, ®Wt, 3 TE*iH* 

$®rfa WOT dvtvi! w tov, wrftrr ^c*f?j 3 ®tvg <^vitii<p th i cw- 

TOvifa q toirj *ilvs^ 9 WT^ Nlfftr® fa'uTO *wa ^rniftv^Tij^cv cvw cvc*i, vc*i vfl>u $^<ro) *rt> 
ttt i tori murfaffo ®tvt, v to totot « <mc»i* -*fa>ii<H vot i ^ ■ri'Slu OTfr ott carf^r 

V qjlftlCHT uoPlC 4JITOfcfitoli! TO C®C8 *l$Q|jlCTM TOVlS'b OT, TOTO TO « <M«P*1c*m 

VOJ, TO TOC*t Vlft *jfafi TOI aC^J I TOCbOJ fBuW Vtfl*t 5r*fl f i3 WWfl *jVC*R! VC 1 ! 
vf&TO TO^ Vlfl> Ota? TOT TOOT VI «HJIHJ 3T%OT 3CVf VOI TOTOT OT'Jfa* TO*T 
v® aicj? i ^ 'wt'Stii ^c'lfl vc®i vito £v< dl^ifaPv «icfo v lfav£*i vfcoo v nw, vt <m*i 

3TO CTOIW i 

C'setBfl *Mc&i Pis^l 

TOTOfav fa^ ctoj v ^ ftsfar toot cot v affar-faftro tot fares’ wwft« 
Wta TOJt vrlfoi tow ^<1 ot aran cvs^ (Rn), csifaurv (Ra), conform (Th). ftfamv (Cs), 
(U) ^noj|R Ctewftv ’jft CV ^lft>fl ®^?F5T$ TOT tet ^TCI, ^ ^ « 

^PT^W TOTT5 TO I ^teVTTO CteCjftuTOTOT WTH« ’VOITOI W&l «mj1u ^R><w OTC^I 
OTT iBTTo OT *J?OT?J OTTCVat«frCOT awHTO caia ^t^TO I 

CoTVSt CbCJllC'flf^’1 k J^*Tl< W ®rH? 

^iPt Ttffc 

TOT CteTOT BfH I H^UftPsw VC 1 ! ’TT^ TOT Vtt^ ^T TOT CVCTOteTW ^ Vtf^ VT 
’TTf^^g^%’t^’nf^^tfJTfeTO4TOfa?rf^CTOta^CTOT®TOlftTOTO’TC^ iW.C’Tf^ 

TOOT TO-*T^, $teJTf*fcT teTOTCT WVT ^Cte ’ITCiT TOTS TOOT TOTft WT 3T® <11011 

^TOTVfl> ftVTT OTt, TOlf^Cte TO13ITOT ^f%TOI OTCte <TTOTI ^ WT'StV TOTlf^ TOf^T wft3T 

«<1?I ’^C*! ^5T ^rf^BT ^#5N VT TO®! ^WOT ^! 'qfWl <1!TO TOT, W «*!?! 1 TOfl c ! TO! I TOT 4U 
TOn^fTFHTOteT.3R*!mi TOTOT^^^®TCTOi^ l^fhrTOJTOJCTO!^I 

, *rf^r 'ql wta TOt 

«lf^ C*OT ^li<H ®lf3W VT CTO, <tJPT « TOTO VCteT 30HW%T "®PTO ^1^55C'K TO¥ 3pT Vtfl> OTT 
VO! ®!f^OI CTOTCte TH I ilO® TO*C*W VTOTlf^ CVTO Vd5, C'fiVpl Vlft^C^fl TO®! VfTr?! 'S^O'Ol’Q 
TOT TO I viJTOf^ (iW TO®! ^ VTTOR! TOC*! ^5T ^TCOTCTO OT'qR TOl1> VO! TOTOV a^CTO 
VtlcV v ttG5 I 



>1**^ 


^8 

c*tR?t ^ «itc^, c*r ■q»i*t < t ’yrow ™r *t"1*t <ot?t ^totst tomtR 

'iftwi R*T<hj VJCtJ I «PC*1 ^ iClC'l Nlffc ^*f *ICt> I TOt^l *fPlC® 'flll^^lCW 'jb'fl (^T *1WllWJ MCb$ 
bc*ici) W5c*i ®T '=i!c-l v ttc-ffl i£l»TPPT?I ^?n*H*fH®T *i4> ftc® v t!c$ I 

qWHJ *WPWlfjt, mm «kR4>K"(, 3|Rw ^T^T, NlITJfl ^d Sl^pr 

*<ldl!fafite <u<^ws TOTQ ^lfl> ^rt^T'Q dfcd ^ TOI 

TO^f C'olMJl <*IC®1 IH4JM4 TO^5. <!Tft?T R^T ^T TOIHJ 31^t?J CTOF R dtft> TO® TOT?$fT, 
TOUt 'Hcfl i TO*T, ^n^wi CSW , <j1«1 »jlflJca 'Sc^ ^1^. 

v ta^'lk'® iSJlw ”10$ 

TJtfi> *TW*CH* C#TO 

*Jtfc to™ ^1J<H Jflfffc* ^TTOI to™ TO, &T*m C*T W 5Tf^r TOTO TO 

Jtoj^ « TOTTV5TW *Jlft>« R6u^h I TOTC'TJT C^Cb «(TTO ®MJ 'ar®nlJ^ifl ^ ^**WtT> 
TOITO* to toi TO* « ‘flfl $$a®T ^rt> i *o&T ^tto Ttfft c*ra, ®t31 
G8F5 d\ ?$t?T ^8^ TOT ^KC'T Till!? TO3W TO I 'sntTJ TO TO*T <TO ^?T$I WPW TOMlR Vflte 
<HT?T3T« TO I TOTS! WM « TO WT CTO>, TO? C^tft ftlT-TO«THT ^TTO "TO (C*TTO- $D'©ll>1) 
SjfaFui'® TJtfl>?T TOPR ~*fUl I CTO5T «TO C*T TO3l^ TO*T TO'? *fPT btiSflV i3»TWT?T TOW 
JlTOlR V&C*. TO ^T TO*T TO'? dffid TO*TTO l 4$ ^TT TO ^TT TOT ^ TOTFW TOJ TO3W 
^t<3*1 TO® V H«J I 

■fhSTW TO?IT TfTOW TOT ^ ^RI^5 *Tf?T? 

^Ttf^ w^cM* TOTS^T C^H»T TOTT Vl1T>C^ C^R TOT TO •iMlC'll I NlfUcVS '^‘■t^J « ^T ^ft TOJ C<4C<Plcil 
TOWT^lT^f%*T «TOJHJTOTO «TTTOT '0l3t ^R>TOQ <wjc© TOT »n I ’ITOT R<J«? -J T^T 

RTOT «TTTO 'St ^ifkc^ ^lUc*? ?TW I «rRc^> ^PT»T C'ohlfl «BT 'ST \5 Hc^ ^ ^T OTT? 1 CTOf 

f^n ii4<pRc<j» c^hh wR?r to? ®i*ijRw c*^Pi wR?r tot^wi 

TOT ’f*TW^5 Wl ^TWT¥ VTT C#T dd I <?\c*$ TTT^TO’TT Rw «flR'*JTC® 5HTt^£ ^ TO® TOT 

TO TO^I TO TO I ^TOr 3TTO TOI wt.'+W UT^WTTITO TO, <R^5 ^ ^iR wrSlTr TO ^llRtil 
dfifa ^«WI< TO TO I TO ^JTOTIT TOTIWt TO ^T ^»T TOTOI ^C^Ul TO TOT® 

^ Cd, TO ^ CTO 1 ^TOT 'ST ^T TOTO^T TOT I ®T$ TO ^TTO ^^TOGT CTO ^T5T 
^d I 4 TO1TOT NT*pW ^O'Ol TOO® TO I TOW TOT CTO TO ^ ^ITp, TO*!, C®'?t-^^TT C^ 
M TO TOTO TOT I ^TOT TOT TOW 'TOITO ^T^C*! CTO W CTOT c^Rc^> 

TOC® TO I TOW TO ^5BT TOT TOW '’TOT ftfft '3 1 TWT TOT 7 !! « TO TO? I *?1C^5 ^T'JH 

TO *TMTCTO W TOT C^TOTTTO®^ TOW TO ^TIjT ^TCS "Ft I ^TOTB' ^Tt1^?T TO^I^R CTO ^ST W I 

TOWf^W ^TGW W»T tWd ^flfT ™«T 'fad «TWT ^TOH « f^JPT *TlR (1W ^TC® TOT I TOT 

TO ^ftTO® UTf^T Wd d$ W I TOT?T TOITUR^ TO TJtfa® TOTOWTf - ®^T^ CTOTVT^ *TOT 



^CsJ , 3.CTJ m I ’Srf^C® bpi ^WC*1 $^?F51 »p£ 33T I ^1$ 

Rfafl ^RTFflt "5R TOT I 

h^kbc-w wc>i *nfi^ c^tto #h»iw tot tot tot? 

•T^t?r arc^ toI^i, *rcf ^«jiR *ipi *ii*nwi ^nrr i adcyi^i ^c*i *r^ arc^ ^t*i?t tot c*rca 

£\©fa J? f^W 1 ®T®'T rfRPTCTT ^T I 

Mllbvo 'q^Rt.'O 

^TTOf C*T HWM4W aft«f W, caPltad I^PT, UJM**I aifcvrt*, fNT '*TTf^ ^n»TT—<TPT^ *l«rlCd1 ?1TOT 
IWpt ^mi* ^ ^ *nfl>«l^w cat^ aw aftw aatf i cafta afof aatf$ to^rt 
w aRr 1 1 ate am 00 3wph afor aatf sppfere airor 

ami afawaart aron *nroafaw aarc^rarcj'anr©^^ ptt camr(Fe), 

(Cu) at *am, corral (Au), « ijar (Ag)i ^apsa aft^ aarcfo acaj c^mflfar (Quatrz), ai$*T 
(Mica), after w 2 p^t% fecjHWWj 1 amaT, ’HPT, ajiciia ^jiPi aftsr aatf? tJt, ^^cate af*W 

aaia 1 <!waafa«f aatfacai wt4 mpmi aaa^at arR«if^® *hw i 
cW*)-^.: aialiH af*W aaTcteaiaSjfl 




^Rf 

oi. 


c*iwr Z'oQc'o 1 

0 ^. 

f^rtm (CaCOj) 

’‘WJ^ll^, PjCVfe, c»iN, 2 JPT, CTWf« fevlWCT 

^1^5^ 1 4^9! ^ ejpil\b<p ^TQ ^ ^JS^Iu TOI 

a i T*pt“^?n ^ 1 

OVS. 

C*mitfflr (Si0 2 ) 


08 . 

^•roln ^"fT (Ag) 

« *TM^ ^ £vofacvo 

oC. 

■sn^T (Mica) 

^aaifvo^® Bww 

o'b. 

%«mm(CaS0 4 .2H 2 0) 

Pic*ro 'Q '®PT anf^T^Plbl^M 

0 ^. 

aT^n^- (Pyrites) 

-nhvln ti it*il «<?»< (!'®f<lc'© 

o\r. 

C^THT’Q %IT 


0 ^. 

’tlPT, WIT, cPUjh 



aPw aattfa cste *rt 

af*TW aRT^T^ ^flaRPTS v l1*fl l ll<l aT ca*alal^m ajT I '®(C r i^ aft®F RRf^ ^IC*. v!c v WJ alamPw <4^3^ 
WVW CTOTR «|&a 1fc*J I '©lent} C&F5 *T$G I <RPH- 4IHH$I> « &HPW | ’jf^G rfb *W$$ 
^Ttef*tar *($5, >ltan; f&jjvsis <?l«c fc l aivl$l> (at 'qiwi c^Piw <u^l« ^) 




































4«R ^Rt nftTBm ■SOT ^UCbClI TO *faBr I 
'oTC’t$ C'©l*wl WZ^\, nRw V RT^T^ aWUTO TJtfiR ^r ^ ifam 3RRI 

cnPr <?$*r©M***i;| nRsr ^ ^a *$a'©i a**i;j nRw < piUc'© ntcs - ; ^a ^fa'remm^ 
nPra C^Pt ^Piw ^Ib^p ^I’Dc© T tlCfl at I <P$H'6I ^^Tfft >15Cl>MI a?PT nPw ^T tJjTTO 

(Talc), ai Rw tjW^’a "ttf&bl* frsfit aa ^m -^t-qcDCfj caf 5 T ^faa nPtw ^cnt IpT at \!>l«ia» l nftw 
ante# RW> mfe i ansa nP^ cw- n&niSPi^ nt^a w©i$ Tjfc an^a a*ta ^ci^Ei 
nfja b*ba» TOJI ^TtamUat^at^^Cn'Q tiRTspf^ nMC^aiRST nat$ WlRl 

faffof natf^ftC5 f W ^ W ifi! acat ^TM Stan <WC® ntCS I Caaa- c^mflfwatPtPwt, 
*mm foj fa? 'QKK am W fatfl ^Ttm SWT amtne «£?t W Ren CTOTt n$ C*Nt Tim atI ' a HjRC‘5 4aa 
aftspe ^re* Tim aar Ren caict$ *rent aean w men at i caaa- *jwai$E (CaC0 3 ) at jRtmnn i 
ntnmm® aRftt nPm nate^nS RR£ a<t ^tca, tit Ren cnc^ ^tu^w smtnt TOt Tim i 

taftimin nPm nntctf Rama at TFiftn atcv, m earn ^aft Tim «flfl> ^suscn ~§t anean RR$ 

cmt> <x§ Jfant nrnnt atea i caf*m nR«f nmctf* ^mcnR^ *$y ^.<?- ®.<? -<£m acai an i ^ta Rj 
R jj. croi *im ajR® ^r® men i 

nMfift* a^ ; nR^r •»Hk4s *N«R* R&i <oc© I 

^l^llWCl aJT^^ torr 

C5nmr wsi 'anvit^m aifft* fwR c^R»pnr ^ivicim wffc* jnfa wsti ott 
ar^1%^ aim, «cnuiiR«i^ i Ai^m <piw •vici<i *rf3>, aror at^t ail»^»i® f *r^m ^r 
« c^mu Rni ar^f%^ ^rHiPi a*n tru Tim i 4 *r ^mTc*m 

’tiR, wn «c-’itSiRflN >i-ic^ cwc 5 ? w i 

ar^t^ •trRT: cvrsi wh ^mst ^mm aircrm pirn tit (CNG) ana c^jhh err 

mm P?5 to® mm arc^? t-*wj$ «n^ mm m ^r® Piot (CH 4 ) mm i ^®im 

malm a^aren mr^ cthh- tern, cama « PSc'Gw i aar?r a% maim aPatn 

mtaiiPM mavi^», ^i^«j1c«r, « PPmia me*? 5 1 

cicSiRuN: cmSrPmra ^cm c®a ^Ro® msat Tim caaa , ®?m ^hiR am^, '©mi^ ^cm 

cacJjiPmia i amrnm® ar^f^? mr^m mN tjRr® cmjiftams mc^i catena « ft^BcUn e 

vstnatJim (^<?° canPmm) mt% acn^ §*> Men '©un ^<nm mw <cn cndStPretcait i 

mipitPH, c*wiPw, ‘irnn^ cniiPmta i 

a^ ^ent, ^sten mm «cndJiPram mm #h®ten aa ^t to 1%^ 

w^ateai a<cbc« a^ncatm avs aiff^^ mm ^ mantnt« at%a^cnc^i 5mm 
5tro w arm ae?r Timat mantnt« at% nm ca^menn ^mt« ntf^arw^nc^iraTaai aaomatw 



TOT v£RJT f^n 'SCT Xrppt f^TT ■®BRT Fn <1frT Ch*,1<!Cl<l N^\S ^ ^N\3^Ftn « 

cwcicq fthjvw £to to* to*t« afate ^r i aro toto 

tobjt i 

tot 's cadsrPnnow ajic^w «ftt>*i PiwiQw, 

«nc*i to^^bti 3 it , i»i c*ttot to^t atror m, c^rror^ 3fem*r ^*r w ssfoniwt 
^•wlv 1 f*T$?r ^OT ’lilc-ns *&*T^TO. RhjnH ■^•vHj 3TOfa I ■nhlsM'o TOl^t TOT« CTO 
4^TOf TOP I ^5T$ SWCN^ CW TOT C^ TOTPTT ^T 3JTI 4?I*fiT 31^^ TO 3 ! ‘TO C<H$H « 
mU 'J^l'^'s 'ojHM <Wl 331 I 531 'tllt^i ‘TOT *flf*T ^?T er'U "SRU t^Cff bW*il *W3l 

3JT I ‘TOI’RT *TOT TOT *JW (H 2 S, CO 2 ) TOmi 2JT« TO’W f^T CTO iftctlwi TOhl ^ 

3JTI 3W dl^f^xp TOTfr 1 ^ filWH TOT, *Jt '1T$' p l > lt$Wfl TOTOT *»M*M TOT 3*T I 


C5*i «tn>* 
T^wf 


TOT fital'ilfl 


^Cfl 

7WHM 


afaflBFW 


T 




T 


•fl&JilWH 


T 




YU 


ai?fa* tot 


1^5 : br.vS : 3j|^R><p TOT ajftulerlwJH 


<U<R]fl: SJT^ft^ TOT TORT TOT ^TW <Jmlu I <03 TOTT ^•tj'o*J ^C*ff ’Tfa ^TOTI TOWIt 
STO *b TOT 31^4 TOT $Sf?fcn TORT -Jlbl^W RchW <31^5 331 I CTOJflT fa TOT, TOJTOI ChPf C#T3 
^ROT ^ Srffa* TOT TOffTT TOPS! 3T3J <?b TOT 3lf TOT$ fa^ $W!FT 331I 
3TCT TOWTt ^ TOT 3I^R><? TOT <us^o 3TT f^-TOrTOni, bb TOT TOt-'sfi&C'o « bb TOT jrMfii 
f^FTWI »i!fJ^T aroTOKTT b TOT Sll*jfa¥ TOT slPf^r)^ zlf>bAlc-i ^rhlPw <3j<^.'o ^?T I -I'o^fll 
<t TOT , 9T 9 tbTI (System loss) I 


TOTTOTChn Aooo TOT (TOP <il-«kci jrhlft Rc-hts TOT <u^^J<i ^TT I 




TOa 


^hlt^5T « TOVI: % TOT ^T 'oiMc 1 ?* 01 «tJt^T a^£* <aCT ®T ^IW? at, ®t aai 

aaja 3T^t^ »0TPW aftaWftW « I 3FTO5 aja^TCaa TOT CT^Ot ^St CaaTOtaCTI ^8tt 

\aj«H TOia <5mlw ’oiNk^wj ^5M *w>'®a TO TO, cVcilaoot 'Wit W aCT aT I oat aai 
aiCTT CWa ‘at'CT atat-<]tf$C® frat 21011*0*1 *tJtCaa pit aCT 4^, IHC5 ^aiaTa 4t 
CTCTa «r1&« TOT at cVc^oot ■>i3)E)i aai ujc^wj WTjt aTa aTa Piwa a1*il« « ^ln aattc^ 
^c&'oi awiC® TO I 

c*icfiTl®i«iic>w aiaaja: cndrPnna mete a^ w aia^ ^a iito fmtft ttcro i 
CWaMW, ftonr btPP® t%CH ^l*ltPl ftCTO Jipj aftaCT <U^ TO I ftw-WWH 
m, ffttatCT, cm, TOroat, ftwt^nftM^Q ndjiPuna an*® to i 

nujiftah afoataart: aft oct aw osn ^r® atataarct « *ajtaj aatttfa (caaa- ^h«fi«) 

ftjja ^c«jR^ia c^wt ®t fcacat^t to at i '^afrCTtf^® os* af?CT!aa stsitoct i 

ca*aj aacat ant soo° c**if*wta 'staatjra *nfCT awa al&nta fcanra^nCT 'tom *at to i 

waat: ‘wit toit aont 'at aiaift ^ctt awa vi^^ca* ai*iR*p ftat i ttantTa fcaian toit 
^T tai 'to <(Ho»ca ^r® aQ»dca <itw*n (Hj), aw*ta (S), «i^wi (0 2 ),« iitdjiwi 
(N 2 ) ^ct i anmr CTflJ ataj aaw^ ®rt ywfa %aca v*ta apt to aw aero 1 

xiyfov ana « af^r croa tot "toit v<ja*fi> #tarai ^laiPi (Fossil Fuel) totq vga a&aafoaT vatat 1 
ant o<?o RFhh a^a ,a not w^ron apt ■^t^, la<a, aai * ^atiai awatat to >tiaw aot 
^aat acroi awaiam ftatan tro aan^ atv aata aaor wat^fta ^acaca «r*it ^1 <iwTCa 
^^tos «ict af>tat tow f^cbbtaT actant ^aMcasara^ oct acnafr *^3 
to ant 1 ifla'otaaja ■vi^cw ^a CTa waaw to atf^t^j, ^a»a tot ^wa aaH afiH« aa 
aCT aat aa (Peat) 1 , aca^ 5 t ft®atcaa aost aat^ 1 ana'Slo* area o ^srea vat W6 afijaf&s 
to anta a^a ^aata af^*ra aai aaai f^a a^caa aai aat- am^prft^, f^Ptapr's fanartt 1 
arraspntt toi aatro aattat« a^ ^wir, at ant o<?o ftPiaa aaa ^tot <sks a^^i ant *<? 
, ®ra anta aCT 1 l^^tata ^aat ant \soo f^nta aasaa Tpttat vaai i'o^ji <to-vo ^a *?t^a 
aCT 1 f^raattt amat b<?o T^rf^nta aacaa ^ncat 'ata v*n^y ac^i*b a'sa^st <?o '®ta a^€ anta aCT 1 

a^aTwttTOtntaf^cCTcaf^aaawToii^a^cCT'TOn^osTaa'waai wtt ^rstacaa araj a?» 

va% ^CTi vitaft TOt 'Staa f^ attf^ (Open Pit Mining) 'ata 'a^lU tot attf^ 
(Underground Mining) 1 ataOT® ^aata «a ^cia wtCTlft aCT to 'TOa WU attfti TOt^ 
caf^tatayaaai caf^a f^oramat apttf oct ostanr aa a^roatTO^ %a af^mtaara atrt> cawaai 
caatca aaiant an?t ^arai aata oraa- aaat, f^nr a^at, alt, ataro taotft ^jct tot evat att 1 

araant: ostastt wta cana cana ^tew amat ata^nt ^tt? anatcart aacbor caPt antat ara^ aa 
ttsa v 5 fBnr, ^natPt Itcro Pw-wt?r*tTant« apnatf^os ^naift %ro atatat afihna to aia^s air 1 
to anatcaa cro f^<s ^atro antat aja^® at tow aa cant fajrc Pataca antam aiaro 
^at caPr 1 ^at^t catena-cac^tattt anro wrfht atata ^at artana « ^fropta an# « 



V5 ( r TT. < ?lfl tvoftfl 9«*ll 9W ^IC9*1 I 


?ji<$R> 9 ^wPw •wk*iwi T b 'i%: «iic»iif&'o 5ji^f&9 fi»nf^ *£*n$ *£& torero 

C*JC® v flC*J I 'Ol^ ^NlC'fl ’Q W*U W^BTt •l^tfc'IC^Mj stele's v 1lf^ I 

HlPifl c^jT^s $^1^9 9 lew *ilRc« ^ mh \ d1^f^9 ^r Ml Pin $*I?J ‘FT^T 9^1c v ® *tlfa ^£RTT. 

'©Rqs, zJwens "®RJ *f% tojwM 9CCO ’flfr I 


%T 

*t. ftfW 


*t. ftj1*l9 

^J. 


i. ^s^jpi 

ii. 

iii. ^8R ’’^i 

f*k&fl twhflJ 

*, i«ii *. i« iii 

*1. ii <i iii *J. i, ii -e iii 

csrfo'e *tr<*n c tft9 %j^9c^< 9iM9i^ ctot ^ cw i tov* '«tt*n toi i 


vs. ifc *iin>CW C9llfl>« WlRwj UUIt*? 

fa»n 

’t. faR 


*f. TOw 

X. (.'©wtifl 


8. CTO M\1bw Vftnl TOT? 
'O ftfer® *j life's 

*1. TO « *tfa TO?® 


^ ajtf&cs 
TOl, TO $ TOl friars *Tfl>C'S 


C«fl* <t « ^ ^ *K$9 WTo s 


<t. CTO TO f i l f TT^ < f 



*1. Zto 

W^t-i«\, %BH, 


*. Y 

Z ^sw< Re& 













iOo 

b. ^1*«t ^*TI, 4 *llfDC'S>- 

■' 1 ^ 1 ^ VJTC^ vl. 

*t. f*t*n^f fawn vj. 

i. fao>*i Bsii l^fti i£TCs'S 'qu ^fig i 



fM- A fes- B fsaj- C 

c®1cIiiT«i?4l^ ? 

vf. #RT*D q|*ilP ««u>© #t ^pn?I? 

*1. A Ib&iM qp«llMu *lf^ ^C®1 ^1'OlM «MI ^?J? ^JNJt <P3 I 

vj. fraj B ^ *tfe toflittw* wv A « C toj c^r^ c#r Tiwf xw i 

4*rm<j *nf& f*t®n g vifasr i ^ ^nf&? 'aii^iw i 9 nf*i 'p i ®T^T®it^ 

*tw vjni i ^t^iw c^tft o ■sjfao? i 

<pic<p <c«i ? 

*. ^r?rsfR 4l«tw Ms ?$? 

*t. *i^ir><3 <^J©11<M<3 ^ cS>M *JSW* ? SJNJ1 ^S | 

vi. <J^«1 G *1lfMciiS siMl^lS t^HlUC'® CSf*t VfSTCS ? *jFs>>1$, CWH ^Jvftlvjss FT'S I 






W, ^WllWCi CTO^’BltC^ I W ^C^tCM *erHV1C»1< «pja% 

^1# ’3TOFW «RJ ^ 'awatll I v tRc<JC“lfl «*W ^I»JlC^ iMIs^ w^cTO 

7FC*r iy>t< ijl^t^^k tjc^M ^l*df^<?» ^IW ^PPBJ *JIflM <pc<jc*i I 


• <WIWi « W&srfoy CjJ’^Mc’C W^Kl^K 2J5TC RcJ<j‘l J W V * *1T?re 

• '®lRc<‘1't'6 •'IN^ul ^W*t <UW *11sH | 

• dteuiw, cNi^ic<niu c#i*t 4ravvoK-*fl<p wjt "SRirc afire i 

• ^ JrRn<jMci Vi^mvo « $*f3 aRcsc-ta ’SJ RcjH l 1 afire I 

• W® ai*< 

^c'o anrc i 

f^s 4are*ni vt'Pw « ^5 afarca wur« ^ircn®? 

^**1^ ^<JO© ai5H I 

*jcXiM df^wK ^ *jc4lcH 441% R<ic« »i»iMc* ^icdvoi 4filT R«ic« C'll^it! 44IC* afire 

dfij< I 

Hlitaa *i«i1w >n«>'o*^l ^f$?T $t*uM sfcFt ^*re I 



Sf5H: C2W*fl> 

^t Cfll^Ml ^*W TO*! ^*^4 WCH* I afa^W* ValVa 

4T CWCa f*t$ I 


'^raiCTEI fcM41^afiWt>W 3®H $f^WT$ aa% a*fa?J 5Ea fttS aflT'Sjat I 

b) <^3 WWT13T '*^5 Caa ^ affcffr ftwr'U fof-l^j Ru»Jh f$*T I «r r i<3l^ dR-q^cifl 

WI 4 4^*5^ aR<r®^ ^o CW I « 3K4 'JJPT ^W»I "SCTO C*?4T CT 

aTFTe ^RHM 1CT ^ ^T sprats -q-tjlfl wa ftWM ca4T ftt^l %re*ta fttS 



’HOT <M<W 


*ftOT 5OT *11 I 41^6 *1^% OT HN^IOT ^fW*^ C?f*f ’W'J *tyc* 4^. >HMf iflMf <? TOT? C41H1 

crot 4 ®itw to? vsmtar 8c-8v° c^®if?wpi *rte i mra tos? ?m ^roi 

'Ol'iill-ill S|CH<P I «l^l'©lR<P 4^ *1^1 <3 ^Ic'M WOT amifaQ 'vJl )(&. I 

5) wt: #nwi w 4^ft mfo* « 4?i towot$ >uwif? i cwn w? wi 

wfiJC'® aft *17?, 5t wft? £4*val I 47® W»T &OTFR ^TOTt 5? I 7jr»$jfawTOT «T»i<q|^0fP<vs 
<#?to? TO <3 SRTO 5j»rawi WT W TO? to -5 *1?OT? Wt OT 5?ft 

to, to 4^ ^r 5#n ikbv, >**?, ^oo<? to toiotot sitoot# m stttotot? 

spja% >1% toot i 4 « Tpjfe $a? ft^a aw *t®ot i ^i?wra ot w sw»t 

3 MTT21? e T TO, OT5R- *JC*ff?, UR 1 ! OT ^*1 WfG 4^*1 <H1W Jflft® I 
vs) ^tors^T: tototot 4?sft a^n to® ^fsjRwtct ^r to?* c?ts 

toiOT i 47® 4<*to c*tsr f¥pT grot# a?--?rfi® wnre: « aftg to a®OT, «Rito wift ®fa® 
$lf?Ol ?lc!w^, at ftaTa WaaOTlT? WIOuJ OTOT? fcMJ 4<f>fi> '5JRf®pP ^TSPUTI W^l ®TSCTO *K«1 
*}55J?I OT!<f"&H *J|?I<OT? a7®t ?t *15? SWOT? ?f®75 SRHto ^TOia-i ?*?OT I 4*P aStW OT?T OTOT 
fta^fi f^*l a*tOT* 3T? itro ,000 OT$? ®ff*l ’J^aui, ?*JH1 <3 C*JVH1 4^ f^H 5lt^OT OTot I 





8) a?T: ^ftsWR OT*f 5® at? a?T ?TOTTOTOT? 4?^ srf^S ^1^)11 W^RI^f^T® ’I^^OT? 

shj^t 5ott &?*K5ii 4 ^ *?ot ^t? ^mnsu c?c® *itot, *n ^toir®? ^i? ms 3®r 
c<?«ic< 1 c^iwi chichi sfvB^r ^c<p<3i«5 tor 5j?n? i er^i^f^ wot ^ ^f?r? 

?T^nOTOT WTO 5C© •TO I 

a) * 11 % *m¥8t: 'BOT?r^Pte ^#?to? *pot ^5ot otc^ otot ?iottotot? am 4 *f- 

^ , o)iik*i' aif^i? ^stor ott® ’hot 11 ot c^ts ^^casi *i<imi^ ai^r ^r jot 1 

4”??, s)i<|fw erfij ^KMI-i* 5OT ’TSOT I 4'5T®T?^T? 4 < f‘fwc<P OT^R ^G?1? ’llPw 3F® ^®1< OT*fT *JlOT, 
SRjtos C®5jf^ Wfk® *1OTTTO? ^RT W**\ TO® 5OT I ^OTaf^TOOT? mi si^lfft 

tototot? pfto-’itowOT? m bAso ,000 ci t? «ff5r ^ottost? wot fft s^ottoti^ 5ot n^OT i 
<plcer5 *r*1<l^? Wf Wltf aif^? WOT 51WOT*! ®TIT?5 affij ‘Jfw® a®OT I 

toWTO? W, ¥R1f WOT 5boo ^1OT? TOT vso% TO ^ ( OTHR^PI TO W 

5o<?o •TMW ®OT 4?l TOI? tSWR v.b-% « v&5%5PI TO I 


$3^1* 51015 ^ 1 $ « *ii'© , #ki cw'iifl 315 io% $%5on$ 

vmvtia R*^'fl 3.UJ c*ic3 I ^oCo *ih HM13 ^1 bfc$ 45^ ^boo *ih 31313 bV% 4 c^Td I 

'b) 515 tffa 3513 ^f%: sm ^iw a% ^ i 3151535 - owPbin « 

331OW ^)<H5Mt3d W3I &3c5T^I I 4$ '®M*<l4ta b-^° OTT^T c3c*}$ 1S\ 35lt*tfJ 5HJ 3lflt''5|5 > £3R* Rc3c< 51W 
TO1I 4? 30T53t5 31*651 WH <S(^lt5l bkfeo TOT OfWE*? ftof C3 3^513 3515 f^5, ^obo TOT ^515 315 
So% fa^l3 '501 Old1 ®ftr30JMl 4C^WI 3lP«5 voM^Vfll ^1*^1 5J^T*8 v lR<plite 3T5*?J33T 31 3fa*6 *53F55 
5*153 I 

<\) 5515*1: sMIc-rtHa 4*P5131 *uHcriN> 53 501 *jn*i5*i f 31 Tft C5 ^l<t<jBwu v lR^ 45* 53 ^51 35, 

4f£ 313105 Ml*fiJ5H ■'i-'H I 313105 wl'S)* «l4*})fac© 45 <jc 3<> *Wdl ^ *WO 

5l$d*T3, 5lRt<H 3%dTO 4$ ■>£355H 5THfr5b RWW TOT <PC5 I 7 TT* , 3%^^H*T?J 5t7^ *55 5^ 45*fl> 

w*fe3«50Tdi 3o53i3 ow c3d or 331215 31^5 <5«*>v*i 3 ft w c^iWfWw 5i7£, wo toiios 
4^*314 4$ NJlicaJ! 1 © 505 3lfar ftd \sRci 310I ^T5 3^ $OT51 b ffir&l5 517? WC5 

am 'jtfl! 3^5553 6 45 jSRT^fbdJJ 590 301 31M I 

V) WH *iH»t: 3Td-^TC® 51®lfa ^ <H'flrfi 33T»foT OH '315 3*631 313 31 I 3^)31^ 5T0T005 

*(C3* i3lc© 315 3105 3751 3fat 315 31631 313 31 I 3391^ 3 R<j\£c 35 Wl 3*d3 5133P. 3T3J ^ 
45S.t5rR<* ^HT 3^DTt 5JNM 515 5TSt« 5151 515 XJ 5TC55 C3H1 3lf^5 5515513^ o5° 

C-»FlP»JlC^si Olfr 5C*T 5BT 5151 C5E5J VOM^I (OC° CSH^taT^ W^|TC5 5T515J 55^ 

5TC5 C^I 5^?5*1 C5%55'Q 5TC55 5^P»TtC5l ^J5IV f K t H^ *tlf^ ^1 f^1 3lRc© 3^01 f^1 

*1lPSl 515Q ^1R® 31515 511 

k) ^5T5J tf^: 5H5T5«ff^5 TO 55 55 35tWJt 55JT5 515W 51^5*1 « 5lM^5 5151^5 

C515, Rc 55 5*01 ^t*w1, 'bl^RlUlJ 31^15 5d> I *15501 55Jl-5tf1fl ^15C5 5151 ^5*1155 <H5'0 55, 51 
515J5ltf^ ^55^ ffiVQ 57® 5fd, 51 T5J ^ ®55 3^1 CiJ f^OI 5tC51 5lf^5 57F 

5155-^5 'oW5Kal 51^01 0JM'it5T^ C5f^ «rilw « 51515^5 0115 5^53 C57? 5Td I *TTC5 *H53T ^5M 
*ul*tiN CflfC5fl ^51 5Wlt3C3 ^Wl I R5® 0-8 555 5153 5^15 ciTl^dV 51W5C3, Rd5 5^01 f^W1®r38J 
05515 ^ 0T015 31^15 5^ 5*51 51051 ^7® 351^’Tl * 51^5 5W8 5^ I 4 451515 3^ f$f^335» « 
5151^015 5TW ^515015*H1 Old, *1THS(151 OHOl *H?1S 501 51^55 05M ^5^ ^3101150W 

551^5^ 5HJ ^JJ 'aWlfava I «W3 T |pftvs 5fiWlH5 TOT *0HSK!9m 5751 TOT^ 31WSt OJl3-^t5T^ 
^jR5 57o 31W I 

bo) #5t5ft3H: 3RC5715 W«515! ?T515 W5T #}<t<fBdlJ I «r351^rf^o 3f^H5 TOT 

5T9TT0T71' 00 % #t5t5^3JJ 55(5 5015lt5 I 


bb) •'ifctjpll: 5tePTOW 5751 ^5155 3I^»R)<? 3^13 55 55 « TOI^ C5ft 5qvi'^^ '515*15 5153 5*5011 



’TO s-'i-sl-n 


bS8 

3 ft<5CU ^ TOj!ciI$ C'sl»w1 ^TGJT R«lft'o «rH« I 

*331^ 3fiWi-WW 35T3 ^»umcni «RT affcs Inlergoveramenlal Panel on Climate Change 
(IPCC) '•olc.'TS ifijliii Ek3l& (AR4) 'qyilS) afito'&'W 33H 'oici<p 431 ^5T 

tsc\?$ I ^M^Ka! 3W boo ^cu 3TtI o.38° c33PujM csC^W. I bi'bb-^oo'O 

’TO5TTOJ 3fl£ *i^rjcta torat afov* b.tr C<C\£«. I 3Rl^ 3^F5 3TWT <WC«WJ 3ft nW 

*IC*W 3*GI CTO, $fa*JC*n$ I bfcfcfr-^oo'b *rtl b^ <H.d5J< WWJ bb <*3$ 3M5 *t?tV I ^ Rt*tlt» 
W*ptfil aS'-q'St ^ 33GF WW TO 3% 33 TOQt o.Vo.«" C 5 f i I^fUt 7 T TO CTO TTO I 

•TOT TOT ^CW, *boo ->TOfl ^TGJJ ^smar b .b-'ij.e 0 c^Pml-H 3*fe 3tyo» 3TOI C3$ ?TO 

^TO « ft^qortT cac^ >j<5^Sl arfa? atarsi cto ^to ft^-q artist fapforSt « 

w:mf*t 31 GT 31% aT3F8T TOST*TO I C^lc-il TOTO awtiwfl 33jm ’SfTOt WGiW 3^ TO, WRI 
C^TOT CWTGTT ^3*3 '©llrt* 331* TOG1 3^ I \o\ro »TOs ^31 <JC&3 $^5T v»8 C^lfWGlS TO 

alvjpo® 3TGII iTO 31WTOC33 ^ICST qiw C33 3tftiJ fTO '©fta. ^TO l c^oInuI fa WT3 •jrt^l’l « v'drai 
faf Mrt $faTOJ$ lifted ^C3 CTO? fats TOW ws (W 3l$cjfl3 f Ul^H, 4lRcW3 S'&Jlft 3T^faw 
3^13 C<JC^C^, 'oR^IC'a ^51 WTGJT 3Wft TOI aatrcwtt ^ftTO. wRat, f^ST, *jRcw»i 3lffi3, ^jlURils 
TOT TOST33$ Wlft I 4 «MW* WUM^ TjrtT’t WTGJT 33 33 ^C3 « TO 3iaiT WTOJT 'ftTJHW '5C® 3TWI 

^lc*ri«»R Rein sfeft 'fl’R ‘ i tHt i tf©l»wl R ^*wf «i^W*f 

<wjos 3W1? ^IRl 3 RcsH'»1'o *W>tJ1fl - sjc*tj ^rj^i ^C*TT eri^rtTT (Population growth) l ^ 
3 ^Rc<p cw ^nput ^ti?r «toW8 wuist ^i ^isrte iafl» i c^l*«l R 

^^ic'i ^nn R 13 wr stnr 'b.'b RR«i i qtfqfc* c^ toj «ri^rtjT ^ ^iw ^Wifl 
^o<?o wn Rdsi «r*f>trtn Mi^tw 3tti bo RRuw i yjw ^pSt^ra ortt c3cw, b^<?o *w rtc<p 
^ W^PTrtlt ‘PlflCM 3HI Vo W ^\3 ^tr CWI ^fW >fiw ^rl?t A.I^rl< w 

m?m « '^1^'stffl WN cro i ^Rt?t tow ^i«nst 

^Wlft *i4? I ^lfu5 WR^ 5 , ^ISJM W^PIrtJt ^IW 3T^J, ‘q^J, qp!tjp! ^'0)lR ^Pt 

U^GW &lR*ll C3C^ « ^TOjGPt ^3?t M3 *fa\n)t*W M3 -nlwlt'llu ^J »^pt 3^pT 

Rw-^isrtRt ^eR ' 50 ^ ^wc3 ^kiR i R^pi Bf'i^irtnst mR^isi 

<JT3^ 3t'SUtH 'MW 7 PT-hRc'* MOT GR StRws W1WI3 3C^ CTO I ^TO-^ICW '3WtR W3tR 

, MW 'SICI^UR ^wtst 3GRT 'WC5T C3H1« I 

bfcfcb-fc* ’TO 3tWlTCTO ^,3lf^ff CMl> 3l3J3C>Ufl 3RM3 t^l 3l¥ b*.o* WPH Gt®W 1R M ^ooS- 
•^ootr ’TO 3i^nr am oo RRir giRw tR ^obo-bb ’ttgt 4i1^»c«cr anr 8o f^iftiR c*itlj<p tRi snr 
^o w ’rgis ^mro wi3i am otq a%w5 3tnj3iUR cro$ to i gt wito 



aro am vs Wrh cvtE^ manm mare aa 1 f^pr afilvM faeaftm ^1 am to mem, 

m nMcncHu $Ma f^M 9®Ta CTOTei I CSM WR bfcfcb-fc^ meM nhfilcMC-ln CVlft «r«*»HJt 

w %r? amireaeMa csrfET iBR^ot far am bo cmilfo1 ac^sr, m m^vich am be cmrfti ^mwj 4 $ 
w^wtjt ^faa maaft am tot »iw to* m^ic^a ^iihjhm! fcaaRca w-»i"^to' ata^fayr afama 
£<caf%* ^pr w tot m wrkv^j fc^aeaa aaem ajama ^wicwi ^ anarea ww 
MCS^aare TOT ‘i| J 1lwr*f , HC^* Ma>'© r l «W I 

^aa ag tott, cam ^ mrmtmjt «^a am ? 

remaT ^fr ca ijHto isi9p|w cava t*P 3 a wm aa. ^Malac^ mm aarea cmm ^jaaM mea 1 
extern jrtto <*iw wmma o ^mia avH tot & ^mito sm^^jt aiw m i ^f!> 
^mtto ca amwa cmm ^j<wH to - to caea aRRtmr aft cmf^r ^a, ^®t tot waamtJT area 1 $ 
wm^rnr amm m arerm tomj mear ^ ^ania , oaa f^a to to tocmt af$*frR « a%TMvai 
tot 4afa<ReMawaMTmra^maTOaT$ca caemTOacaaTOMwaatmT^a ami TOTeaa 
caea w^wffT ^faa aaaa tott *i*«w ^jmnma ctotot^ crmf*r 1 

afac«HM's avmr tott mtama (Urbanization) i ^m® wa^rcmT ^faa mca 

^i**^i i waatMir ^Paa *fc*i mfantfcaa mm ar^ta MRararta ^9»n» ^ra a^n^ft tot ac^c^ i 
mea ’wws ^wut ^faa ma ca «ia vsmfcr mv i to mu sjt^H waarea aa?Rfa 5 T« aaarmeaa 
wmm^Mjt wm a^a ‘^mana ^rapm, me^r> aan> maaa maa meaea >am ^ia tom meaaTeaa maf^ 
mfa «ma to m *MPjft tot!» to TOma to aem i m'jr mtarneMa TOim croit ^trt a#x 

aja^ram, arft aaaam^m ^rmTm maftm ^ar m airo ^tamnaR mmf^a ^pptjt to^ i 

(Global Warming) 

«tia 'oilcan tdftc'© c'oi»«i taftm ®^®r # ^r wc*n i to ^t mraa tott mr^a «wh, 

f^R, f^Mmf^T, rn^PT «wt^® « nrJfm apa, mar ^t^t ajpr m^r af^®, ®twa aft vim cto 
ammf i jj^tt m^ra tom ^ am^pro ^r ^ tott awma, f*m-TOMTm, 

c*?f5 ^'©jif^ cacm rtmr, ca^rTortJa, %sasa f^rnia to ^snfo i toi^t 3T^%m 
TOM (CTOM- TOJpjf^fe 'ofjJvfM, *ila1«w, Sfl^fia^lM MmatTO TO) MTft I WM^TTMTT ^ia TOT 
MHamM, t^a-TOMtm, f^rro yt^m cac? mem mea m^a MJTtaa f^praae cac^ aw i mTam 
ar-wor tot a>ma tot mem i to ar^fem ®atca amarara mar mrta ^-TOtoa 
cama tot mem am tom ar^vror ^ca af^via <$vim® eac^KTOi tom 

MiTraa f^rraaM m mrnea, ar^vrora «m tot^ eae^ meai tom wam^f^® aft#r atTeai 
maaT^I^® afta^M a1>eM ^ f^a sfsra a^ea ^sr c®maT ^wTeaa i 5jc® croma i 

(Carbon Pollution) 

aa^M ^jaa ^ac'® ar^roea mT^a ■®T^-TOT^e®a af^vTM cae^» ammea^ ^afm i mr^a ^r^-TO^c®a 







TO*T C'©l»wl cfci* I 

^*pT W (Deforestation) 

afawt’te ^W]T l cv&!»«1 c«rc*i* W ^T < r fijR ^T5 

Wim ^15*1 SPWttT I WT TO-'^ll^, ~*T5 $vjlft ^ &lR^I 

^*1 ami '3BT afofli JtAJ^ « awl^olw ^*1^13 tJ'SWWIM life's I 

•jc^W ^WH, flfeoiW, c*<la>lR*il« c<?Ha 'Q '©K’fFW 
■^RJt 


Praftu ai?fo* Sif^ojcni amafewt^om can* 

c<?ic*ti at c^mt w»i *i<jiftai « V5 hjmj 5 f**ic , 'W3 *iwrai* atfas at ■sow ^jrcar 
aarwt^t<tsa i i^v-a, b^wr, , ^008 ’Q ^oo*\ atca a*mr^ftaaim 

w atf*te *&um i b*a8 am tat man ^caftftac^.asTatroan ^ma aftm i 
taaaa^^cat tiit wji^ ai^R>4 »i$ia aaim wrftf aan caa faj wffta wa i am 

aWJ ^cat aa-H^jtaM aifa Wt *^1 I H^tea, «l^j^MtMHl*iA. atat ♦IdCM aa-a% '®*f5 
acffarsam iima afa wi*wm*ctctoi ct *mcm i ®Tffra4 x t at Swfkifl cac^^tar atft 
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<rjt cr«t cm frora to ww i TOafe* tot 'ffl-w? , 5fT$Ti « ftw ^<i toto m& ^ 

^HJRT WTT TOUUT ^ «rlft I ^TOST «i$ «TRJl dftwK, CRWlfaiM cr'Hr, <p«^l« « §tri *i**ic4 

CWCR CR$ I CTOf TOOT WS’J' ^RT*t TOTT •FF-*i*fl-n^u fllfir© TTf*T ®T$ <Ju1d 

TO® ctor* «•*! cac® tor R^t rrr ijws *rrft uRjv^ifoi to*i i <to® ^srSt r^r to ®wrfc*« Tift 

*1ITTO TOUT ^IRI £HR®I W TOCU I rMctM* *fVl CRCT TOUT ft«aH TOUT TO^I 

ib'ko TOc^ifl RU CTO TOTOI1CTCT ^ TOfe 3RT \rooo facTOf^Cta <?*ul faTOFT TO*T f'ttfr't TOTO ^cucr. I ®M 3RT 
3f^W^ TOUT ^TC*T ®*KR?T TOCT TOW CWTRT {^H«i TOT Prclw'tif CWTRJ) tfTOTORT TOUT 

CRTO CHTJ, 'JIT ft®T*t« TOf^lFlU «l Wol « «MJ4itf*1RI TO tiffed TOhJPlS TOi> TOtTO I 

r^ - stHtort totocw tout f^rro *i$tou c^feut cro® tot i r^ afaroR tot, r% to? tot, 
PiCRc&J UTO, TOftu R$T. TOT^TO TOW f^ S&lffa TOTOCTOTOUT dfawK TO I >ilTO?TQ R^tu TO? TO 
HWIHI, RlPdsI WU WRT ’3^’T C*ft> WW $®Jlft« R^t aftTOCRU^ TOTTfl 

^CW <3^BpT « *F5^it 

TOT TOTO^ TOTTOR T^5PT 'O W^T^t 35RT TOT sutaFr© -*f&s TOTO RJTRER TOTOCRT CTO® TOT I 

®cu to^iiwctu (frvft) R*for ®rt®, crtot « 'qfcicR tortrt ^rfero ^?®ir crsut tow 
to? croft w to rt i totoi $faft® to4to$T c^m^ir tot ’wf^w wroft®T «rc? ^*ro® to, 
to® 4 -»wie TOto®ro tout to ^to®rt fc'iu tot tot3^rnto cruturti toi^t 

4RTTORT TO® TOv? *n TOT CW^U ^f*T TOTO « f^UTO TOUJ CTO CTO® TOT I 

uro f^nra*t« Wftu ? f *\ c 4 brto^wt ^»tuto ctototo^tsjt® tow^wt tor tot i 
'srt ^ totot totto tocto 3R^t ws tou i ®tor urjt tot Tjwiir ut utto to® « 
UT^U TOBT TITO® TOT ®RT TOUUJ ^TC® TOR I VTOT % TOT ^TO^S UT TOTTO W¥*T (W'g, 

% UWNTl;, TORT, fT, UTftfT, TO3RTH t®JTf^ ^®fiT TOT TOOT CHWfMTT ^RIT TOT I TOURT TOT CUf^?T 
®TT «l«Nlt TTlk® ^CU TOT I CTOTOU ETlTOTU W*$ CR^PRT TOUUJ UTTO TOOT CTOTOTTRT TTOW ^WT 
TOT TOT I 

TOJRT TORT d^M'G TOOT CUWTftTRT C^Ht ftCTOT RTl URTT TOT I I^JT WRTVtlT ®UTTO TOJRT ^TOT 
T^?CT v5TO CTORT WU ’TOTO 2R^T CTOH- TOigUJ, Tlf^, dTOTTai ^®Jlf^T TOTUJ RT TTTOT ®T 

®ui45 f^Rhr tUtc® tot i cron ^4fl» towt TOirrot^i® tot ut^ctoi w^t^to^rt cutort uirut to^ 

RTI TrolU TOT Rl^3 «f*ic»T1®i! WRJ ^tRR TOR RRTT ^ft 5 ! TOU *105 I ®T$ ^IRU ^R^TTOR?T WRT TO 
®5fkr?T TOTUj UTTO® TOR I 

(Drought) 

URII®W ^TT U'RR ^lH»co Tlf^BT TlilTO WTO® WTO® UTf!» Tlf^ ^ TOU TO 4TOTOT 

Ultk® TTTOTTTT UT 1 1RJ WRITC® TOT RTI QHJRfll 4R 5 TjTRT ^ T^TU oA<t ftfaftklww W^T ^f^TI® TOT 
®TlW *RiT (Absolute Drought) , TRT ^wTTTRT 8 ^fST5 o.^tf WlftteBT CUf^T ^f$TT® RT TOT ®T?W 
TrtT-iV.t^WTR, *R->oR 



'irirc’W *rc* 33313 
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*31 (Partial Drought) 3C3 i 31^11 its 53$HT >o fon C3lfc <t ftfWTC33 C*P\ 31 ^cn 
'OlC^ *31 3 Cl ^13 va (!C i ^ < PlC'fi 53*1>T3t Oo ft*1 3T VfiT< C^f"! 33013 3C3J C3C^IC*tf $8 3$IS ^.^8 
31 $C3 ^ v5 i<<(lC‘? *31 f^C3C3 3C3 I 


ffcn-b.'s *si 


*31 5vfl> 3ip%^ hc*jm i *31 ^cn vnn $*3133 ^or m 53 * ^r •jf®c , *3 ^fg *toi 1 *313 

W 3RJG *T3T3T3r5 CW C33, ftff-'*13*fHHI Sww 3115V5 ^3, 31 *tf3**Jc*»3 «R7 

^ft? ^ 501 1 3if$3 53<rei vor *ro 1 3Hto5! ^bit?i wc* 3iwifa3> g 3i<&t*rt'av ^fi^i 

Cn*T ’TfU I ^Mlou-l* ®^S3 *f%3l3»OT3 C3* <PC*3»ffc CW31 (3I«M(§), 3G£[3*W, f^HIW'Jfl, 3»$1, *fl£*l f 
3CH3, *fo-IM> *iTfl *RJ I WUCTO 3101 ®3t35 *31 33 I 5 V 3$3HUl C3*l CTO, 5$ 

*311 ff^J *f^H ***8 31013 ^3133 33H3 GrOIG C*fa I 

C^3*3T*3? *3T'5«TJ13 C3* W* 3C3C*. 313 ^C*I *Hj\o* ^OT ^ ’3fT35TG?rT G 9 f^ 

9 lt3"3JT*T ^RHl 1 © *3 3[G3TI 3T^tta53*T G dd'tC'W ’iftviW ^RHlc'CH CbCtt C<H 301 53WtI> *TOF I 
W33W1T ^f^J3 413 C* '5 v tf3<FfBrc> Sjj3*1, ^‘**[^<3 53t talH 3'^S* ’1)1 C33 2f5TC3 3T^pR5®T ^iCS *i)c3 G 
^C3 ^C®1 <lR^ ^RJ*Jc® 3 v lf^ *.H <Jlc=*, 31 *31 ^R>3 ^3 ^13H f5C3C3 Rdfb^ 33 I 

3r®a%wToi 3T^ncro ^or *313 «rj ^ 3*ffie 35T31TO3 wen 5nfroic^ (Hl- 

Nino) nift 3*3T 3C*i 1 

*3T3 BRT mft ^HJV53 ^3* 3C3T *St3 5 M^C*3 3T3TC3T 3*^3, *!% 3CTO ®WlnW3 WT *lf^3 
'STOflfoWTO faC5 CTO n'GUT I 'flfflST ^^3 *f%*W ^BFH C*fC* *Tf^ SR5TT3I3, *Tf^ nom* 

3&M38R, GWR «GI3 V3 ^voj|f5| 3*T3*TG *3T BRJ ^Ttt I 

3^3 3C3T, *3T 3faC3lt< 31 *3T CWT^3T3 3RT 3RJT C3C^5 3TQT? C3C3J *313 ^3 W* 3C3T *lf33 
'SmtRnsT, *lf^3 333?IT3 *3T 33CR3 tF33^ ®*13 I 31MCTOI3 313 3^t3 

$<s?!3n ^135 I WZG 3^3 ^ C3tTO $ ^33 3n-3% 3lf^3 *%3* *t3<^H G 3lfsi 3®T1^13 3T91TCTO 
*3T3 «T#rr53 3U* I <53 ^TC* 3*31 3^t3 v tlf^G •o!3'® 53S^333®TC3 3T3313 3RT® I f^t ^^^<8 niC* '©13'6 G 
CtTfllc^CIS 3C3T mfn ^*GH I>f^3 VC* <'x*HCW-t C3t^C3 3lf33 3H3I f^ml 3TC^I I ***113 *1^ 3T®T 




to 5 ? 




5 ?to ®rt '©ist'ss wtf 9ift 39J 5 ? 5 % ^?n 3TM ^ c*n^c*j 'ois^ 


Ste'SJtf ^T <MC« *m I 



W*T TO$ C^ni ijllUc'8 ‘ 9 irf^T TO TOC®TG erulc'fi <10 l CTO- TO, t9TO, ^Tfc 5 ? ^STfft I 93T 
4 * 11^13 v'!*j^c4 4 wr^lrr v*?®? tto shj i c 7 ^ ^iw ^iw c*r toto 

fcWTC 5 ? C3f*T 91^3 dental TO, CTO 5 ?- tf3 3T 5 ?, C^C*1! FTC3 ^•ayilft© "^T C3M TOT I 

93T OJTTOOT 3*13 ®HJ *$3, TO- 5 ?^!, TO-to TO 5 ? 3»C3 9lfa 3C3 C3T 5 ! ^5T 93T3 TOT 3JTOI3 <W13 
^HJ WTO'TC^ ^C3 I ^QlV6!C< ^5 <jf^>3 ^<1 C9C*I TOT C 5 IT 3 FTC3 a TT3 C5 ^jT 3*1 $.WG ^5T 

^ 43n>f SP^TOTOft I 

*i!$c<pH ^t ^FfaK? (Cyclone) 

TOfi> to TO “Kyklos” CTO^ TT3 ^ TO*TT Coil of Snakes 3T ’fCTO I 

7 fl$CjPTC 5 ?^ TOtt*!^ (ttf C99T TOT, SIB'S 9l^C3*1 *lH;j TO®! 7 ? ^l^lcsl ^39M (ft>4 ^.8) | 

fai|B!*taPl v © ^WC*t TO 5 ? SIB’S ’(f'ac^C’t ^CTO ’fllHMW <T V ®T 7 1 TO ’STC^ 7 TT^C3TO ^T ’5f'faK§> <C*I I 
4W 'TOltoTC® SjftcTO (Hurricane), ^SJTCbT< CTO^C^TOa Ul$«JM (Typhoon) 431 *fa c t 4P13TC5 
^I^CjfH 3C9 I _ 


filar-fc.8 vj/T^s tfeu-i.e \R3 p&s 

<M1TCWC*13 toTO 9*S 431 TOWTfTOfTO ’TOT WTO Kl ffod $9f% 4TOT tom 5 ? I 

CStC9tto ’TO^TCTO TOTF! WTTCTO 7 ?toPTCTO W 5 ?! ’TOI« I bisSo TOT C9C9* ^ob* TOT 9^@ 

3TTT (to TO TOW'TO 7 ?T$C?R TOM 4MC*I 43 TC3T bfcfco, b*Sb, bfefett, bfefeff, bb9o, bilrtf, 
b&^b , ^oo9 G ^ooi TOTE? »il$cjpM ftor SWUWSt I ^C3 bi^o TOTE? ^ii^CjpHf^ TOITOTTO TOcBWI 

to?C3 ^1to ^cro i 4 3fc^ sit?: a to siroft victJc^ i toto ^toc^ tsn )> to 8o 

^Wrl< 9H^lPl I $,oo9 'G ^oob TOTO >ll5cjpH TOI^C 7 ? f^53 G ^1^*110® TOI^CW bo ^MT3 G <? 

5.f6rl3 C*TTCTOT STT*t5jf^ I 4^1 TOF TO ^ll^i 5.C3 I 4 ^ ^ll^cjplc*i ’Nlto 1 

9QTOtTOI^C'W SftT b.9 t^lT 5 ? G 'boo WfTO^TT^STOl 


*il$tJpH 'G 

C3C5^ ^l^cjpH TO TOjCg, ’ST^ 4 7 TOC^ WHT TO®? 7 ?! 1 ?! TO I ^TC3 C3 ^ VfiH 

^foc'© TO 5 ? <PC3 ^5T?TT TO9T Pijj&M G ^ TOTO3TI TOJT3*M 7 TT^C?T 5 ? ^5f3 TO5 TOTGRT 



Hjtficw aw aa*ra 
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> 0 M>ilval W Cafa fJZS aa h^!>1j^-|'o ^relWaw Sfla alat aaa$ *5] ftnj».H TOP I aiaca 

•^faW'c'©* WT ^Jft W (Latent Heat) rec? OTT, at ai^aan aif$W caa l 'area 4$ ^SWfiJ ffoW 
<1^^ ^majTO cabala « ^FW ai^V&a aftJMa aw at 1 ^ 4a*. fa*|blCi4 ^fa> TOfI fa}|l>M 

aca 'odcH’llcHu atela C^NIC’i alfa® aa, ai at^?f'® 'oM^kalu aMflC'l ^C'o 'jfloo ®aca fe^cvs ^Ic^p 'Q 
al^CJpH ~W 3 I 4 tfom aHflltafl Caa '^C'l^ Cafa aai ^ 5 W areitaa ca*t a$*a W) 

fWllfilita at TO Cafa aW ^5t »ll^CjpH Rc*1C<J *tj*ami 4 sMwl »HCO« it^fl^ *l1$Cffll 
'^Nl'a ak*i * 1 c*i, ca^lc*! areicaa ca *1 fa*T a$tu fawtftfra I 

4 «r 35 awt, ai$c#tt*wi are care caat$ areaia fa* chichi tero tos? aia ai$c?H aw ai 3 t? 
al^cjpH iffc-lfii I 4*wfa 4<pft> v j^ # l ^il^cffl'fQ if^c® c^rflt»*i "if&u ^c«<p ai®Tia v t1*iNMft<p 
caiaia aa^jar aa 1 'oi^i caca^ 4 fc 4 a»fi> 3i^%<F^t<fa, reft 4 ft sfaona are tfta'srataj ^w 
alre!5Mco TO5a aaa PW6M aHUINbftfc (Agl) a1W *M«Pi<p 0aj <jf®k-*i *13>c« ^faaT£5a 
*alcfl* fcro aifoy© aws arefta $lNk r area ^iac'I 4 a ana? aiaaia alitaft® ac^ ai 1 4 aiV ?ff*w 
re»r ai ^jhj awafa? gar Iftftca 41 ^\s«h ?fiw \fa?ofc>a aran fa« 5 *i are care tom 'rea 

^kfitc^c^a *IWI *ifta c^ciu ^«ij 4ft wi^Ta alswRjfai^p *rcr 1 vai^c*! ^ ^81 c^co > i1tri? 

jWw 'jplaio^j ^rsi>i sjf^nt cwifl^ia aros ^ ajfw ci^tww w*g 

<3HHj 5j5*t *W50s ^c<; l »<l<jl'ai < p f^ ^IT «rc*i 1 ^il*i I 'TOI W^5 , qld?JC^T 3 

‘WCo 4 tw 1 f^ Pwi*M ^fuja^c^r c^nna <i<^o a*ac® ^ca 1 

wn^pr corona war «j»ii^i* ^ta ^ca 1 TOf (Ptro* 35a toiw •nt^cae 

i ^t%a «il?W^TO?i arca 1 

c^rt^ita^w wnr a<i<M ^ 3«% f^r® aca 1 aMiwH W « urtw aja<(M*ii iiaawa « ai^ic^M 
ca&f^r^a dN ^wjtpi sngfe Fi^airt^ 1 ^ ^r«^ia ata 0^000 

^nma «hjht anw tot to*i 4 $ wtev toh tofp caf^ cwa 

a*ac^ aca 1 

(Tsunami) 

Tsunami wfit^ *w 1 ^ ^a isai ^ 1 ^sair. ^ awr ^roia cr>$ 1 ^ 

sit^%^ ■grtN 1 ^^ro'iww 'qR-9H, 'sftrjfn^a icowwl^a* 

a^ar® tot aw f^wawat aca tori ^a 3^%a to< ^njiRm> waai 

aaif^ia ac*^ aaiataa « awow ^sawwa caar, aia wr aa 3 ^s ^ia^®r 1 

a^iga aif^ av ^caa f^aia ftsfil aw 1 ^ta ^ ci>® a^ csR ^ta^jf^a ana^Ptf^ arr ^ro 
aca 'ojwu wwT^pca caa 1 ^ csfctaa al^caa a*Cra coo cac^ voo at^a ai^ tot i caiai 
o^toa ^st faa ^ a<^ aw 1 f^ o& a^ #wa fare aia, ^ 5 ^ a^ aw aw, arc& 
^st 1 ^saa cufctaa awr care TOre aTaia are aw ^00 ai$a a^s, ^a®a aifare ^aifa 
Wil^a* wcai^jca ^a caa 1 'aslaaara waalfa wa care tot care aTaia ^Tca ^00 ^ a^s ^ 



itori 'iron ^1^1« w*n»r Ptft>;? *itwi ^pif^w 

^Tor^fi; ^ ^^c“W ?JS3t ■yilft *i“ic4« c^tqvT ^hj *fl i wi >pif3fii sc*re 
Cf •WW* WWHPM « ’PW ?W W SJRT ^ I 





*008 *ilc*ra fik-nw **w«I^ 1 c»m ’owwi 3T^%^ »jc4m I $cr*ilciFl«ta ^flon ffaw 

'®T?T5 lwnmow ^rprcn sonfar frftfa* ^pw»r 1 cvis ^ cal?« 

^C^JiPniH CSCtriJ NK1'5T^ '^"•H I fiNfrd C^Clfl ^ 'q+ w *\tfA VC*1 5 5t?T5 

sFfft »iwlw c^j ! 4$ JR*r Mn *i^troc*ra boo ■sjT^KTt^ ^rl^tu 

I ^ ^SftRC'W Vt®1 tfl^jfii) ^Jtt> *!▼ tr^ «r»lfllf"l* I fa’fM «t*wlPl '©«H<? C^C*1 C*ft?I 

ci>te« ^I4ita bwftt* *%*j nos 1 4$ o& ^jfl^c*i ^ ffor 

^c^iiciPwr, Hhc«Pi«n f 9»rw, *n$»ro, hwIH ^rf^t-^ « ^f^t t£rf^w *jt^c«i c^Prtn, 

cmfamz >*fl» «ii&*w m *rts ^ 1 wFitftpr »nwij ^r$r f^s ^ 1 ^ura 

^C^llcHpIfllu ^Nldjlfl ^lct>^ SCOTCH ■f^5 ^CiJCH, ^ ®TN ^I«r1* Nl*i^ I '»t$ v ta C^f“t C»ll<P f^O ^C«CH. 
§t*TWTff I ^STfTS JJJJJ^lMUrt ^ cb]l> C^/5 3,C'i c*1H I «iPW fllM 

^PWt^lft ^15 ^ll^lT^ C*tT$f ^TIT Pffy* O tc^ I brWl^CW 'dlfcM >i<tbC4l C#f fter *ll«ltH « 

^ifi, 'aMJflVJ ^TS ^TWTS ^5 I ^5^1^ "Q ^0 RpW«in ^ ^if^lfl '§\&5l 

»£raW srfi c^r to f^5r ^ i $ ^r ^“Tw« wi ot" f^i ’iQ^H 

^f^2*T ‘SS ^5T ■’TO? ‘5TOI «n?niMf^ C^IVW ^*rol-TH^ I *^lCiC“1 <JM^ '5HSt s BT Wf 

‘21 'bPih^m mrz >i^pipw fWn^-RW in^nr^n ^ c^ct[ i -<m&\, 

•f$*i <PW '5t?T5 ■JRpfflGT nHIwj (['oQ ^WOS ^W; *l5c*l t)»lbc*1 ^U08 ‘*11w I 


^008 »i 1 c*w t^c^njwfl ^’if^W) <j!^ikncifl c^lti! I ‘^T 5 *t ■q’fSlfj v Tlf^c^ *f% 

WIT I <C*HM^WW )>bo ^WlftUW v rt'S ’lrf^T R*^vfl I 4$ J^|f5j 

^!%U CWI ^fVt vyR*iW , SHT cn*l^c»il<J C5W JJHlf^lC'fi ^WWCifl -»iNI*o I 

<?\ ^fsnr ^ «t^t 1^71 "sirar v ic^lVi f (?fMf f»lc«f^ i ^ic^« ^ 




*C*I 1 C*W 4 >K 1>1 
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4f*13 4WIW1M5 *4I515M W! ^TWffcs 45* ^fW»T C3C5 ?[$ >)HlfS| 5W1WC3 ^WlVfi c5CHft*11 
'^imww « 3r$5ff tH>r^5 5TT35 5C5fl*i i 45 sf®rc5 wia ^’Wiu 5 &k aifa C 305 5TG5T5 C5 
Ci>®t«5 W<5 *F® "F® C^51 1§£3 5J <? IT5 313 ^ift wRfi I 

*flf^^R>(Acid Rain) 

^r*n5*ra 55 i 533 ^Rj^o C5ft 3f53H 4fa& Rwjvh 3Tt5, , ®33 , ®tc 5 4t^s 

<|R> <c*i i csrm fo wh 4fa® ^RJo© 4f^s 3TC5? 4f^5 ^RJc® -Hwffy'SR^ 4fa® « 

4ft® C<ft 3TC5 431 «W «lfiNrc B t 51$C5TC?lfo* 4ft& 3tE5 | 4ft® $$ ’ifaWPRl «RJ M\*W *1fc»tNM 
5E5 I 433fa 4ftc®3 3ft >K£33H 1 ^»1 ^C3<*> 313 3GI 5T5 I 45T5t ftf «lft 3C5l«r% $313H (C553-Ca, 

Mg) 4ft® ^5 t® a^s 5t5 3ift> C3C5 sot 5T5 51 5^3 f353 jfsn cvc*i i 4ft® 5c*f 

*30>C5 C3ft 'Vftaj® 55 3lft3~R « W3W 31^3T{C33 I 05T35T WT3 C5, 3lftPfi 4ft® 315 W pH 3-45 
3R 55 I pH-45 3H (?-45 55 5C3 C3ft5 ®T3 '41 (X f®5 5C5 515 t 5 f ^l 315 $WR 5JT5® 55 I 
3TC53 C5^5T CTT5T iaftc®* 3ft TO533^t3 I 4ftowi 3TX1 C3ft 5£3 ^E51 #t3t5f53IT 3$ 5C5 C5C® 
31C5 I 5TC55 nStC55 W3TG 4ft® ^ ^5551 5R51RC5 « ^^C>M W, *RW31 « 

3^tto5 5C®T 3T5F5I5 C51W5 *|R> 3&C5 4ft® I 

ajpfvb C^*1 "5?T? 

4ft® ^ ^5 5RI 31?fo* « 5*[5I-^ 5153 I 31?ft* <W1>^C5rf 5C5T 5C5^5 ^lQJ«^f<5 
^JpW, WWI*W, 5^3T5, <1f53'5!5 38^? 5®Ilf4 I 4 3f3TT5 5T5TC5 4l5t2lC^rH « ^TW15 

3IT5 55, 5T 3C5 5T$TC55 "Q 3lf^5 5TC5 i5f95T *WW»C4 

vaPrvb *6 ^13^615^ 4f5fS *5C5 l 4^$'61C4 f5%^ f"lW-5 J l?T5f*lT f<C35 ^531 5T 3TPlf%f%5S f<ijM(<5, 

C^a 5T ^5IRT f*t5-^l55H!, 5H3T53, ^551^15 J3T ®35 C3E^Q ^13W '5T^-'^1T5® 

55, 51 vnf^Oi* 3^3® 55 451 3lf^5 3IW I^ic3 4f^H5 TO I 



iFB-k.'l 5d>* olUl 


455 OW 5T5 iflPi'ij 5C5 ^ '3(IC5? C5C5'} ^ < 53T p R C'PCTj <!5^'-6 ^531 

Hl^CJjlWH 'smfa « wwa 3IR 55, cac5^ 555T 3tol55 ^K5 ^15515 « 

^l^cJlCWH ^ ^C5 515515 5^5T® 5C< I f<C5 4^ 51551 bl*^ ^TC5 I 3%C*1155 5I55J 51 

515*^5 555T5 3f^5^ f4«WA ^rM'Pi 5T5515 5?TT C5T® 3TC5 I ^Pn* 5C5 5lf^5 pH 5T5 515 45^. 





c^ic^wi 3T $iMH* ^ ^?n 

4^1 'Q <jiisi^*i c*k^ c«mn PmscM* «rt W33 <u<3t*j far® to i fa* 

TO3Hra h*m csw^ ^uc® ^w i 'sm chct ^f^b ^ 

3T I <7133 m ftlH^MIllil C33TC3 iflBT ^1-fWI ^Cl 4 ? C3fr I ^ $v5«k3a (?? T, 

’qlc^^l, Alltel 3fa3 WW « 3333 '^'5111 

West (Tornado) ^Tt^iT^ 

«iwmu ^ppf^ 9Tf%^ ^Tfcr tot k%r 3T <mw\ ^ «nwfi^r, 

^c^nir « ftw to 3 ? cro$ W^bt tot® to kfafTOi#w f*taTOT iaR» 

^Cff 3TOU TOT 3^ ^qvive* ^TT^T 5 ? ^TOI Wobt 33^ njc-nt* *3j|Ppt 3*f ‘Tornada’ C3t^, 
3T5J ^ TOT Thunder storm 3T I 3l$cjpk*w 3rer WC5T3 CTOTe sjs^ CTO 3F5T3 
WTQJ 3<Jlft® 43t,3faTOT3T 3tf£ W 33$ «HVi*lt»* faTO 3ffl Uc^wM CTOI 3tek33 3f®C33 
*ll$CjHC*M CTO C3PT 33 *C3t ^5t ^T«j|<jH '0 <r£lu 8 V 0 -V 00 ftwlRUta 3T® TOT I TO 

I*ltl<j 431 t3^T Q-vo ft»c®itf*jGta 31 w 1 •3l$cjpk # w 3TW tc^cal* ^pi 3Tfor ^C3l 3l$cjpH 
*?t 3TTO 43*. ^ $3^% 4*ri3»m ^mi\8 tot *ira Ec^obi C3 CTO3T tot$ *o® *ttw « 

$.Ht® 3TOTI ^c^kifl TO5T UttoW 3^3T Pi»pl3 TOIT$ SJ3T3 TO*t I 43 TOT $3* 3 MI 3 
$3C3$C&3m 431 £ ^CTO3T «JTO3 W3J$ ^53 TOPI Sf^5 CTO ^ ^31 WTTOT fa 3 ? 3Tfa® ^ TO$ 
tk'k’d 33 I ^I'Cfikici t?C^T5T ^Nl'® ^1c*i 3k3 »jlPi^3cGffl ^iljliuk'a I ^ 

'^Nk'OfJ ^3 iJcfels *l1^3W?r TOT 3TTI *«T?T TO telf^T I sHk'U-l 3l*Jlfl‘tV5 t3*!N (April- 

May) 'Slk^ Wc®T TO 3TWI ^lWu C3C^ <i) 3*J« 3T¥ 3t%W 05j1> bosl^ TOST Ut^cfel 

3|^TkTO ^TTO ^k=T I 

^3<pIc»hj ^c^cww tot 'S^fl> tot bfc'bfc 3k3?r d&\ ■JITC3 ism crow c^nrt 3Hnr i 
EtfCblW Wfil 3f^C<3 % ^T¥ Sim ^88 I CTO^ UtfObM C*mi *$f5W « >f®4<1^t 

sism ^mr 313 ^tt, , ®t^ ^amai sr^ c^retn *tt i g^$ 3r*T 

wm « -^mr tot ^pv^c ^tt<ih i isktoi to^# « cw§ wi tot 

^TOI^TO ^TW W^5T8 W^l 

(Earthquake) 

^-^oj«w ^K c^k^l ▼**f*T ^T^f^PP '°(lc^l 1 * 1 *l ^Cfl, ■nhlsj*!'® '®k^ 3C31 

^*■1 'TO^ CTO^ ^jft ^ dRK. 34l«tfPC^ ^lf^3T?J 3l?05 *TO I TOflT ?km 

-9^00 3Tf^ 3T. f^ 3^31^13T SR3 ^iror$ ^*j®s ^mT^mi 

v !jf*)^ > "1 *2$ 3**jc^W ? ^JT, <4t!» 3T *JK£ ^Tl*TT elk'll 

C33 31 ^W>3 ^?IT^ *W<?T Rc® 31W I 43*4^ *1^fl *1% 9 W'6 31^3^3 31 cn I 'Jjf^l^C"3fl 



>88 


TC^IctIh TOf s-tTO 


w totcto swr ^ gvjaw *iforo w*r ffcroi * crt 4 *r ^ w 

*JT AC'TS RcH^j^cto *ic'© ^filcTO ^5 *j<jC'W '^Ri^**! »4C*?J flmra. I Rc^fl TO*TJ «rMH 'Q 

^TCTfaTO ^JlRlCVlRfat “13 <M 4TOT TO*T fiJRr'S I C5TTO TOJW>I TOt> TOtJT 

^RmHa <RTOf « nHIci* ^ilf^i v ta<?'SI «^5t ^ TOTOR* TOT ^rR I 

4TO 3^ TO»IT. $\VK 4 4$ vqRraro i&? 'sm&t ^ (Earths Crust) w 3 M 
c’TRstJf'f^ CJlt? (Tectonic Plate) <3C*I 1 4$ cG<?t>Pl^» cjlt» f^S[ R^^l*i *w, 3 . 0 © 3’csS 1 4 $ 

cttGffa cyG to to: 4ff tom* to* >ic*iw ^i^jivo *ttc3, to c 3 ^ toipm w$ ^*"1 

tot 1 'qRmHs toit 3Rto tot tot 1^*te cwr 1 ivw ^toto >8 fiHUt# c^c*r 

^.o TOTET 'qR( < ?"i TO! ^T^T, te'lw, ^RH^, C’ffTJI « »hH«iRrA, W TO %T 

mPiTOasji! 1 < 4 $ ^hnIcto ^om >nf*r5 tot i *iic*nj >a i»w, ^Rwi 
'Q bfrllCiJ t^T?T CTO®T v.°[ TOTE! 'qRj-^-l ^*j ^5 At! I 4 H &* 3 %TO I^T TO CM 4 TO Wllfm 

800,000 R>c*ll r *lt»lfl 4 »TTTOT 4 $ 'ejRl^H 'si^J'© TOT I ^C© 3 W >0,000 TOT TO I 4 Ajvj?I >fc>lr 
'llwu tr «prT^ 31 H®1c. r i S.'b V4lfl 'qfiw-l 'qhho AjFt I 

^*“1 AW 'ft? 43 TO C3C^ ?T*T 3TSTO C^TCHl $TO TO* fc? 

^plTOTO TO <$& TOTO c^c*il $TO <R$, "VR 4T® ^VICHI TO I C’^OWl 

wm *g^ff RTOI TOT 'Q 'q-uHj TORT ftofaI c.'slwl ATOT WR CV WT3T^ C#TS TO 3J- 

Tf^ 4^R^TtT ftsfa TO5T ^IT TO^T ^ f^W I ^StSt %RPT %H ^sR •?! ^Eff ATW 

I^Rpt ftw ^ro ^Pppe"1?t 3?r ^ ^ws f% c*fuf &*$% To" cw ^ttot to, c^Rt 

JimiRro to - 1 ^wra c*ic*i RcH<j ^»w c*r ^ 1^1 ^ ^mh-c^i^i £'©R tot to, c^Hic'i 

“1 gtvbcflITO ®J1^C© ^c<31 ®RT*TO ^ •iflC'W TO*T ^5t ’TORA 'iRHR c & l *? 

^RE5 3TRTI 4TOT ^TTO'T TO TO^lR « «IHJHJ ^TO TOTO 3*^5 4H WTOT 

'Q ^^TTOnw RI3>'© TOC'S 9.C< 4^t '©Ifl «f»u 'TOR 4<J^ ^t^C© TO 3 ! I CTO TOTR 1 ^ RTO , T©^'©1fl ^TTW 
CTORTOc© AW I Cat'll TO*TT: 

>) «iRIcto TO^H -»iHc^ ^TC*TT «R TO TO 4TO 4^5 'qfWt-'ta ^T *iHw TO I 

TOTO MWI *j1c< *TT I 

A) TO-^# ^T 'oif^c»i 0-8 Rc'W 3lRt, TOT?!, 'TO'TT ^ ( 1TTO« TO5 ^TET TO, C^T TOTOT iTW5 TO I 

©) 4t»R TOW flNc© TO C 3 ! ^ RjW, 3RTO « 4 R>c<j 3) ^tJHj c*iItotc*uj <uH1uj« ^TTO 
flHc'© TO 3 ! I 

8) TO?^ 4TOy® ^TT^T C*TTO TOES TO I &CWU9 VTO AWTV6R, f^^T ^URh - 
"TOT Rc^&MTiJ TOfE® 'TO I 

(?) R^,, 3TRT, sITOlS, CTOTTCTOW W3J CTOT^»T C^R TO ^TTO^BI TOTOJ TOC® TO ^5 4T3 

^TCTO W^TJ I ^3^ , R'©lC < ! 'WjR'Plfl f'sf^C© 4 < Pl®T^jC*11 R^TPR TOC'S TO 3 ! I 



fc) W5J 51 « 5J55J 5N?S 5C5 I 

^) >qft<PC"l5 vc*i •*i i *Kj 5% ^i"1c4 WIT 51*105 >55. 'St c»JtolR»il5 «f*u i$^»fl> v lf3 < HHl ^Ic^l 

C5E5$ 3*5 5505*09 I 


\r) ft>|. ^*lt 3lft, £f>*l1$l>, C^lU CHIP'S, 5jf5lf3, 3Wf»l5 f&favil r< tl>, f3>^ 3|ft, 5f*| 

Ww 1 51 - 4^*11 *1035 5T*ic5 $o< i 

5T51C55 #5555015 W5J C5 5l5"1j#faj $51515 51E* '515 501J 55FS5 *011 WI 51^515 51 

^Sl 5T551 <p>©-*M 5»lO®l ? 5tiff 8o-tf o C5C55 I <fl$ 5l'5Pf 5ft *jft5 55, ^05 5ft 5T5T W 

5^55 nwflft* w* icw- co, so 2 , so 3 , no 2 S^jift) , *5t5ift5 ^ ’fg 5s*rr no*, ^ 'si 

'BlftlOBrC-M 5101 WIOW afjtOT SWf 501 « aM'll'St 515155*5 CsTT^T (C555- *£>1«{015 511515) '5011 

«fl5$e>lw 55l4 *11*31*11, 5lft. 55JT5T 3T^t ^5f^f5 W5J$ 515l'5f5 5%5 5155 *05 3T0TI 

5l'olc»l* 5C®1 3lfte 5T51E55 #55315015 5»5J 5ft 45lll (551HH I 55-5^f5 3fft ^R'o *OT C53TC5 
51*5* 55JT5J 5W SJI^t 5151^15 ^Ol 3^01 « 3l3c5C*t5 >51551VJ 5$ *C5 I 5T«T3 <3 3lft5 3051 

3f3wt5 aftffr $3h'*1$ 5T5TOTS 5f5J 5513*14 I 4$ 5l3wl ift VH3HF5 <Q $*f5 51 *3, 

'®OJ 'Si >55 #5M&UU5 55J 5£ 55055 *C3 tyVfrlC3 « 515T05J *01 3^051 'SlS 4 

5JT3T01 5!VtC35 ftc*C35 CW ^ICb'SH *05 *C5 515151^ *5*130*6 5505 *C3 I 



3^ft 55)5H J il*ro1 *011 5T3TC55 SPpft 5 3T^ft5 5™T5 551 551 I 5151051 5% ^JCT^ 5*15 

*Ot1 3lft, 51'513, 31*31*11, 2flf*tW 5 W 15, C5»T, 3J15 ^Jlf^ I 5IV1C5< ^l^1<JCfl?TW5J 

3tW 5 W 15I 5T515, 5lf^5T «fT50T5 W5'*0T5T^T W>l*i 3lt>c® 5U551, 055^1 C55 f »U15 « 
51^5151 ^TQ C4C5 5151 5515 I §Tt5 C5TC51 3T^t 51C^? 51, C5^ I 515*1 #55515015 W5J 3C«l5^t5 
3T^%5 5Qwi « ^T^ig *5^1 C^T*fTC5 %1, 5^T5*T 51 55115 5T50T 'ST W?I *C5 OfCl I 

5T55T0 5f^ 515C55 SPpfe "51455 ^PW 5T fn$, 31^5151 55W ^*15 Pl55 55 51 5f3, Wl, 

5lf^ ^SJlfifo ^55 55 51 5t3, 'ST*OT 5T5TC55 *fl4 515 515CTWI «T5W 5T ^T5X 5151W5 C5TC5T 
5f^e 55C5 511 




I C5»j01l*01T- 


i. 5 1 *1C555J55J5 5VC511 


*. '^51C5T5 5*55 551 5511 

\3, ^054 f^f»PT 5U5I C5H3J 5T?15l5 5T5*15 5511 

8 . Wf5 ftrPi^ C50T 51 %5 'ST OfC5 5^5 '2'5f3 55t I 



TOf WPI 




Q. flWT TOI 

c^H*i^t*il »l**1c4 ftfclEJ'© WRt TR* | 

i. ^“ICHd <RTO *Nk*<l: '^TRST ’ifijfire <imta TOT TOW TO TO05 *ttf^ I $TO<H CTO 
<jW I WTPRI Pk*i ^1*15 R*f$ f^c«, C*f5 ^>Hw 'iR'T ^5*fJ 

W <«<Wlfl *Tf TOT t-C^T RT Cfcwfr CMtW Rlffol t^J TOF TO TO I ai^olw <Jlt£TO 

c#5i;c»fv *mw ^ %«f $-cn$c®i« toic^r ’tiiicii to i ^^tr ^rron wrw-^icw toto 

PRR I 'VTO Rl^fll l ^C < P < ? ^o-\5ofl> Mltr *JT * 1 M *lf^ <?t>T 'tltJ , '®l^t*R f^* 3 . 

<*mifl tot crt 1 tori *nt» ^t wnnwMf ctori toh cstto cron toc^ wcro tot <*-b# 

P$<Pl<3 TOkll *11^ I liJ’pnt % TO^tfiT? CM] CIj< 3 I Rift ^1 WRRRCS ifl^fi) P$<Ptfi *iC4$ I 

TORI col*wJI f^wul C3?I TO 'oiR'Icns £*hRii ^i<jci CTO CTOTTOW TOTC^ *!—kmi <**Pk« 
^rt^t toco v ttPl 1 ?i*w frsfa 331 m?m c*fc^, ^Wws cj^ia <p^k^ifl ^c*ii ’ii^H <?it>c© 
TO '5W5 "^Bf 3fwR ?TWT 3TW zi^pb* ^-*‘1 TO! I 

A. ^T OtfCW ^"ir TfW\ TOT: TOk*WI ^1 5PW ^*T ^T <u<wjwwi «I^1WI^I TOI acs I TO 
WR5 ^5 3TO TOTT ^R-^T% *tlPT I CdfiMt ^C*iC<P VJC6' ij&’WI ^T% TO1 WRI *J«JC'Rl TOl 

atPr '*mqq c*ltw^ c*r tot to it^'Wi to ost tjgri tot cto tow ar^tt $w are?n 

1 ^f$W1 Tiwt WWlfWl*BJ WW# ^clfl PlTO ^cra I '*PR C5R TO ^"JR 
'£& ^R?T TOW TOT -R-i^l co TO aiTO ^TI 

o. W^T TOTO 'TOTO TOT: ^1^5 f^Pi^ TOTO ^RTO TOT 'TO I 

(RJR TO I -^Ivoi ^Cl^> TOT? CVW ^ f^CW ^ TORI TOTO TO TO I ^^olt*; 

WPHRTO ^*c<i TOfTGIT t^rPR ^Icr, "WT 'flTORl ^RTO c*pc*i *TT f^Ci ^ffTO "TO^RI TOT 

TO I TOTCTO TO^PJ TOT^ RfPPT PW-TORRRT '$&8l WT C^TRt ^T t^lWl 2J^»?I $*B$ 
| "TOW^ TO 1 ^ "faPR "TOTO ^RTOn ai^Pxp ’ 7 T W TCTO T5TO "TO VCV TOt ‘flco SJ^o ^fRIW'T TO I 

8. TO?W c^w\ ^ %TI WT CTO^ 1WR TO: ’jflTo'l l^tPR lilCTOQI CW ^T fto ^S\ 
(WS *^pT fapR ^5l?T TOR 3^% TOW*! TOT TO I 4 r tf5'G ^RTCTO «TO FR TOT, CTO^T- 

’Jsl'oi ^T^T R^t, CTOT CTO TOW UuotE C®RRI, tJTOlRs ^T C *fCW ?TO 

TO ^jlPt TOT TITO t^Plc^o TO TO TO I 

Q. ai^f^W *i**H 'icflhjfi ?IWT TOT: WWTO^NwW '°M'U ^TO -5.CRI v£rw HWT TOT ^T ^TC$ 

wirl #ff TO I o©|*ral ruco' WR 'qci^ ^'o^lSlsI ^»rssci "5f?R, TO PTTO TO! ^T 
5 ^ ^TOT TO TOft I ^ITO ^T^3R TOl TOT$ TOIT 3^1% W5IWHI ^RRR?I NC®t WTTORIWCTO 31^%^ 
TOR TOTTOR f^5T TOT TOW, ^ CTO TOT TO*fTW 3C?T I 




wli nctfMft* ^T^n »'6 ^5? 

TO-r^r-tr^ tj. ^i«jiwi 

*t. *jfllft *1. TOJ1 

fsfa *trpr ‘T'l^'t- 

i. 

ii. f*T9 

iii. fagr*. $w*R croj 

fttt>4 C4*Hfl5 * 1 $<p? 

<p. i « ii *f. ii « iii 

*!. i « iii i, ii « iii 

ft CDS f53J «H*!*C*f '©'0 8 SJTJpI g^'Q : 






TOf: 'O 'SjjVS ‘ 5> |fac<I*( 'OWfllil ’Q TO%?J I 8—<?■ ^t *1$ v tt<5) ftc *1 a^ft> Sfl fraft 

to i ftra ftw 4 *tttoi gfaw-wa OTi to i ^r^ca *nfapH, totoi wn ctot, <?m 
wraw w°i^£ vsji’t ^jlft i ^<jc fc t?r ^f%to ft«p ^“ic^ cil^te ^t fti<?c°ib 

^TO 'TOT ftft TO I WTO <TT%^ JRWlft'ol ^TOT W I OT1»'iC<0 ^pr, 

^IT ft^f^TMCTO ft’TO*, ^<Plft c^^is^lft ^T?I ^l$l*]J 7 TtQ I 










> 8 tr 


«. toj ♦HHHI OT* CTO f tJt 5 T ^S^TT? 

*. so 2 *. co 2 

«r. nh 3 f. NO z 

8 . fcTO* TOTOi ^5 f^4® «&twi tojct ^uto ^ ^c*u cro c*Nfi> ^ffc to? 

^H *f. ^(j!«r^! 

f t. */ 1 TO f. ^fi> *iJjf5T^ 


3J^ 


i. 'To'll*1 RiJlfl f3T*pl c«r*il« I 'TO ^TPl ^o I ^oo^ *llc°iri f^f^ ^ST > 1 ^$ Ntfll 

TO I ^«lt^> ^R»| ^02? TO I ^TC^I CTO C^«t,IC>1<<* *W TOT<F TJt^T ^BJTT 'TOTO CTOJ 

toto «ripK i tot *nw ’arrcnr toto to ^rl^nr w?t ^tg 7r ^ 9 f ^pu &f 

^rtf i ^ ^ f^rat 15$ ^ivww 3 ?w 5 t cro fefa *TO ^iiwc<w to* toa 

c<ntjJ c*lWH •!! ? 


>ii^ypH to 

*f. 'S*s^5T TOH ^5 | 

*f. ^ito 5 ^%tos ^Vm ^ft TO*m i 

'i. wnw f*nn ^toro to*t cro^ tot* toj tos toiro to i 


I^ICNT TO TO TO l *&T* ^ TO**, TO CTOT* ^ 'Q ftftt TOTCf 

^ TO* TO ^ 1 TOT TO**t to TO* i ^®T TO*TC»T *T> TO*T, 'aflWTO 

'JTOW f*to Wfr f+lt*C*, TOT* CTOf& 03C* f*1C*C* tf*'*, CTO v KV?t* I ^f*T -J*n?S TO*T TO® »U** 
*TO* SJt^fTO *i« 1 fo Rwt^fi I 
**. ’•f^rt ^1 ? 

*. 4W1IW1 TO^T® C*r*l *TO 1 * TO't TOJl TO I 
f i. '$>!»'* ■if tot aai^fa-* v j > c 4 i , t to»iw ** t ^jI^h i 

y. W*fwi sjT^tro nt 4 H c«fc^ TTft 9 ito fRi #t ^ v t^^ 9 i iR*t ^n fejvi ^5 1 



«l1*Wl 3TCJ 3fia ^T I C<PtC*fl <$*1 ’ff'WJ 'srctOfl 'jt’los bT$C®1$ 

SfPljJT T>Tft ^T cfcft ^P?, O SOFT I O 3ETJT3 <JO %J ^$C4> «tf^t»T WT *JT3 ^tT<fl?T <?^3 3% 

v iQ<j'®'i wr w, 33 3% «nfso c*»w 3m i 3 ^rrsmr wst, o, f^% « 3%r ^33 3c®m 3®m, 
f^StJcw 30 ^s, 3c*i3 a^fo, 3 £®t< 3 3fasji3, WSt»c*w faftn ^j3,3c*ra f^in-gf^f^n 33?> PrSIS 
^ftu >ra >i“ic4 ^ ic°i1 1>»ii <^<11 



^C*RI &?JT-a 1 vft 1 «Pfll 


^ 'swim *nfr c*tw 'srmr- 

• 3?$3 er\j?'©1 331 <C®13 ^Wa *mi fa'SlTC'W 3%?I 30 ^WUJ »1lRl C*Ji 3TNTT <P3C3> v ll3<l I 

• 'Br^j'513 ^R5'S4V4I 3TNJT W 3T?R I 

• fafojj 3^13 <C*13 S^f'b 3imt <>30i> 'IlfK I 

• <J<$ll3<l 1 s4*ll <303 3f« I 

• ftjf'A O Mf'fifJ <333 <C3< 2f5R 3JNTT ^SC'O 3!f3< I 

• fH'SUc*^ f^ftn <3j<35.i?j <pc*j <jc«i? 3 3foT3 <mos 3T?m i 

• ?T 5 Sr v fc3Wc c T3 3l*lc«lJ O 3ftsTT3 <PHOZ 3T33 I 

• fnSbd'W ^>'©)$J 3Jt3Sl ^I^IWJ V|(JHI 3JT3JT ‘PflC'3 3liJ<l I 

• «i 1 »ilc*t<j «rl«ci 3ciJl«r^«jvol $3*|fa <MW 3133 l 

*TW 'Q t>HI : 

csto c^icii ^5 oomm ’to ^r® f^o j i«iic'® bm <j«ic<j c^t osMc^ c^to "3T *tt^t i 
C^OT *JC3 ^3T0® b1$C3 'SflSWT dfo 3T *fT^T f^r$ I C4MOT1 ft^C4 <PT£$ ' J ST'T£a bt$C*f *803! W 

TjTf^T I C30 <<$iJ §33 ^TJ <$3 *m ^T bHI^ I ^T*R^ «ll»«j| C^IC^I C^f®T ^T ^lf^, ^T 

■^T^Tt, C»Jlt>^l 5 ^T f$%, JPTI§^ ^T TfB-jfbvs , 'ail^l ^ 1 > 1 C °1 ^T SOT’T I fWT% Pl'Sb '1 ^®T, 
| er^'Sl *6 ’tl'fiH 'SOT ^r w r^ l^*l!l> ^3 3^t*t I f^ft> ^3 Pi'St>C»W ^3 'TO 

'ifdfb'fi I 30 ^3 <<Jf3 ®T5^5T 'Q O >l“ic^ *TW 4 tl 3T^ I d^C^T Pf5t>CH«1 30 ^3 4C®ll: 

<j|Rj<p O 2013 *TT ^MW f^T ^ OlO 3^. 3WH ^ ^O irfac'o ^J*MW 'b»0 3T^O I 







C^1C°1 ^C'i'P ^PJ?! ^Nsl 1?ierl5! Cbl^lC^, ^3$-Pl£ ^T fJI^JlfJ 'S' 9 ^ 9 tC5‘ ^ft^T C^IC^I C$1 bb 

’JfT^ | C^PTH C^W] ^C^ W <P-SJC®1 C^C^liJl^C^ C^TOI HJW I ^ *1<!$ ^ct> W^sT3 

■^WC C 1 I W&&] 

W '5f%®^I CTO C*ift 3CTO ^ <71 TOf* TO C* w&m totc 

^JI^C*! f^ ®TT^S FPI ^T?l ’tf^t 5 ! ^14^*1 SfT^Ffffi FW I R'Stk'r?! 5PW ^S CMC4 ^Rsll WffR, <3($5? 

^t *tf%^*T TORI *nfa5 TO ^1 2K3JN W5 TO I (71 TO^ ^ fairo <p$ 

'=>w(j« tots FTern?j <ti jwst ^it (Pt$ ^errci stto' Fteinsi iti *rtf, ^st$ ws^st i 

*14*1 <bt\^v©1 ^I1c<P I RR^R <J^<3 fb?l4l»i Rtf '4I<PC V ® FPe?Jt?J C*I 3tf 4 f$l ^T R% tfWT?J 3INC5 FTOTIttf C*J 

«rf, fttfvb »\bv»l 'iTtfl *tfc%T <3$<i fb?!4l®i ^C^C’I ’ifo^R ^I^C'a FfGUltf <71 SJtf'fiST tft *Pf vslC4 ’it's 

e>^\®| <m ^ I 

wysto «ife^9V4>i 

<7ft*r tot <ji>i f®tc® ^ w^®t <ji*i<jiJi) R^ch?i Rc4 c$c*i er'b'citf 4itfc*i1 <ir ^w*t c^tc^t ^ic4 

TJT 2 tt?I *fft?PG Rtf «TO 1 f^?s tfPT FTO ^ M»I ^JlJkWtf *i?ilctftf tfPPT'PT’t *rct *t%%r ^ 
f^S[ "IjJktftf S'lCtftf ^“t W^Sttf BRJ Rtf <TO >£tfl R^CH CTOT ’faS I 44 $ ‘FTtft't F®T® tfPT ( 7 fC 4 S&T's 

4°/^ I==t 

I 

w U 

Sx-^o.i 

4C*Mfb jJIC^IS 'SJCtfJ 9 IC& C’PT C4*T? 0erlC?l Cl>t4T C^PSTH?! Rd <7t®T, f^3 ef\»\s|j3 <p!< 3C c T 

<PC?J*ifl> l 'fil?J Re?^ Rf! ®KFR <jefl« ^PIO® M'GJJls! er^J Jjlc^l?! ^TC*fT ^1c^ (TRI 

^flt^ b1«11c*^l53 bH^c^P er\jpvoifj •PlflC't Rt>C^*5 9 lf^*IR I Rl»C<!^ ^1 F®PJH ’tlt^ bH<P 

kJcsN < PCS*i, ^C< er^'o|?q <PKCM >iRd*i <$E^ v f^C < !'i PG«lQx,« £5^ f&C'i 'Sjfvjfvs ■*1lc<!'i 
(B'J : bo.^) I f^3I bo.O (Tr^T <jIc^ f^ C<rG bM^C^ Rc»i ^NFo 9 ir«TIT 0 * 1 ^ *P5!C^ I 


cto ^ i 

■^T-bo.b : Jjlc^l?! ^T ‘^TTO 

C^C 8 ! 'Old 4<P^I ^ITF t>1<Pl?3 <PC£M ^T5j I (fbii] bo.b) I 
^JT's <Pl^ltc^ CWTC?T C^t ^TfO I C^TTO? 











a^ ra^caa Jaif^R 5 f»r*Hjira<iif'®a cra*ca wtfra ra«j6? rat1% >iiwc^ af*tcra ratoata ftrtra vca 

'rata ®n»T^T% «fM frac^t ^CaI «ll»Kll CTO *TT$ alfos raa raHratf^ rat ^C®T atf® ^tra I 

aa < ^I?5 C T *l^er <llfv£a raa ^IPt <Ilf® ^C«1 Sic°1 ^’1151 Mlfoca* airala Wraj rat'ts Cija 5 aaC® raOFt aa*, a'OF 

*Br\$»'fif<5 -^tacra bl*IV aa*. "Slicai^lcraa ^5 Strata 'Si 1*1^I ratV® I <fFi CaW bPIV §fca ftca aiaia 

2Rg% f^ffS" v !ICf3 r 1 I 

Calc'll a^a tW raft a® Ota C*R3TG 'All^I ty^pVaia 5F5ta < S}^»< afa I aft CHICHI aPt at rail^J a&K 
(pni vskoi racra 3ra ^icaiHo^ cra 5 ^ aaratcra raT^t fratra i aa ‘Ftara rapt rat ratfsa ra%a fratv raicaiDo 
^ltv6^1«1 f^C 9 1*i, apt at ’tl% a&t 1 *, fw v tfaa^'1 <p*c®TQ en&'ala anaOt ^IWlDsj ^T fw M aPtC'® FT'Gata 

VC 9 ! ratC*T ^ca aRI 

PiSSc-w ^^(^^»iJi^5«fra e rr 

fraSTlc'ta rarara crac^ «ii>wi wtfra <71, c^ic^i a $5 fracwa craca 5 aa ^raratra rafara^ra ara^® Fta rat i ra^ 
Ra «IM»M Ra ai^C® bf5, MIVW ^it^^l 9 ! aiVW Fta I a$a SMt(H v ll^<^C*W Wrat af$Ca OfCa 5 
Rf a<pbi soft a>ats® ^ i rat ratga rafa<Rra a>ca rat a>ao® Fra, ®ica>$ rara rarat i >oi^ fraSfjtrara 
rarara cracra ^raat aoia ^rara® ra^sst rat$ i RSUtraa rarara ^a ^yiica- rat Ra a^a israa Rat vta 
®iop raf^h <pc 53 rat ^c® Fra rat rat ’if^>^1°i ratga 'Sraa Rat <?« ®ta v iQ<M*i ^ca rat ^c® Fra, 
, ®Tcra rara racra i 

Picbs xiU*iil^ crac* racrara *n?rat ^t?re ^c< i 

Bvfl io.8 ara^ io.<?-a a<?fD c^cracra a<pfb crater bHc® ara^ c^°iw iTrat rarara i ^c*i "^ra ^sra 
c»wi5 cratraif^ 5 ,c<j ? 'Sfprcra al5t f^ra ra^c< c^c*iH> ra^t >w*i l ®ra i raf^ c^cra^ racra^ ra^ra 
3ra, ^cra C'il^ifb racra i ^rara rafra c^craf^ racra^ ra^ra rat raa, ^stracra c'Tt^ifD c*^°i 5 if^tra rac® cf^t 
<mc< , c^fb frara^ raT^cra i a'^sic^ craT^rat «gc<p ^fra crarara rai^ic® ratracra rafra ^fra ratratratra wc®i 
racra^J rara snratra raracs rata i raf^ rat rata, '®c< crarara rat^tc® racF^J raca i ^sara 'raraat <rac® ratfa : rat 
1\a ra^a Sraa faran ra^ra ^®ica> rafe^tra a*ca rat <^ao© Fra 'strarat raf^^Pt ra^a Sraa faraT ra^ca ^5ta ra%a 
ratara®ra rarra rat rarar® Fra Patera 5 rara racra i 



ffea-io.8 


f&5-bo.<? 













: ft fa ^ A^S '0*13 CA*W «S^fI> 3jt>A»l ^T C$ftpi ^*T, 4A>ft fajfc, JJlP^C<?<3 CA^t, SlAlfl 
^jf^J $5Jlft ftcs cW ^T t>l*fl ^*T dc«M 1 *£i •V* AW*1 ? A*T 3>'i ^JW <i flU 'Atfl ujs»fl> '©lfts‘1 
fr®ft W 


2f8K 

^•T Pi COS lac'll a'DIC'® v llw : 

b. ^T A^C^ flfa*f)A l 4A^. flfa"lfa A^JCA 1 fafl ^SC® "flics I 

fl*1 ^A»fl> <^! flfas 4*606 flltfJ I 

'S. A*f flfa^l^l AtyJ C^tsJpT "AT <W50© "flics I 

8. A^ ^A>fl> A$S 'oil^fa v lft<T^'1 < WJC'® 'flCS I 

4M*I d^lfa 

^1 s CA»lc*l1 CA>lc*ll A^ AtyJ *isl*lft AT C$fa ^c* A^d $AA faill ^PW I »|C«1 ^RT, Aft ^JA^ 

A1*lfa Alfa AVI T>TG \8l*OT C'ATAICA* Ahfas AT®*T AT3J A*T SfCUTfl AflTc'® $£A I V{>ft *,ft CSTTTffl’ 

AJTA Silc'o yTe 'oKc'i wlnlc^ ^A 5,T''5c r i AAT® ^£A 4A*. AA dcsM AflSC'* A£AI ifl^CAT C'flftw ^11 C^^*l 
CT’WTjfc A^T dJFT fc*W ftnT A^OT ^5T^F '**H AA ACA I 4 Asc*i* AA ACAT CAftw 

AA 'G ^<1 ^ff | >I]tf|C»1 ^l»JSl A^fl AA ftcfl ft&lft 1 ® s= ilc*llc>*i’ A>SA I 

A^A AA : ^ A$ 3 Tt^ CAC^Aft «TOW ftOT fWZ CSAJT TOT WjT SAT® «W 

'©tacA s^css “fl^'scA <fi Mfas ft^cA slflls 5^fa AA, 4 ATAtcs» a^*I sca l ^ls ^ slfl’s <pca CA 
AA ^AjJ AA 'filc^ Vj^'l AA ACA I fl^fl itC^, ^fa ^F11 CHICHI S^l Q*RI faoi 

b*1Co ct>^l *PM, vi^fl ^lftlCiJ ftco cb^t <PCS I ' 5 ft p iT flfatfl 1 ^TflT C^iU I 

s*N bo.vs: ■flft^H ^*f ftcs ‘ilc^ics 1 v Hs‘1 ^css c*lcfllco >ifacs I C^Tfl s»'©5^ fc js i ^> 

^ Cfln I ^JflTS fto flfaw^Q, (Ftt flft^fl Cfln I C^H C*U$ 


4$ CW (WT CH ■*I^*t, ^T W5 ^1 ^ ^«t»1 >^c4^ '5H^t ^ era 

c^ ^ Mg %ra i ^r ^ &*i»ih s<ftcs»5 Miftitii cri ■sn, fa? ^c^e flfa^fa ^ w crt i 
cs>1ci1 «i»Hjfl ^ cs»1ci1 flWsc*? ^4J<w I ^*T ftscss $fl3 fa^?l 

■^CJ I '5?fl"5C i lT- 

b. OS : <3 ^j 3 'W csfa ^C*! ^*T csfa 5,Cfl I 











MtZ) 


30^13* '®C*1 3!C3> 3T 3Tt3 CT3R C^fC® 3T$ *fl I C'^lC'it 3^333 ^33 3^3 <399 foci! 

CbC*l 3T dSt ?T C*19! TO, TOR 30^9 \®C®M 3 $T£-f% ^IW TO1C®9 %C$3 3C®I 3R 5 ^9M9 ^TTW ^(Gr 
3T3, W 3^fl> WW «93 f9R ^99 WT9 9% 3T9T3Ttf TO I 3 $£-f3JF ^ W Rf“T TO3 TO W 
C9t3SR^9TO9, 3^ WW <399 tol ST99 WT3 9% TO© Rfa 3T9T 9TR, ^®9T??rt9TOTOa Rft TO3 I 

9*t99 ^%t « spjto : «iric 99 Groto #to 3*3 *m& 3c?nw%i 
3T «fm*r ^mr $to 9I9 TOt 9T, f'to cw i 39ck C9R9 5 3T ^ 

''3|GC3* CfR^ 9T, 3.C©! 9T ‘lI^JC^S C3MC91 Rwl C9<39T I '^ c t ^IC?? 909$. 

'SRST TO faR TOT, TOR, <q^^ 9T3^9 *T?TO 9Tf?fr I 9lf% 3T 

>!I$C3>C99 GmT9 <3 RR^ <399 wmw #t99 1 r©9%T I 3TTOR9 

9^3 ^IC^. <C*1$ 'IjIsjI^ <S<$,T9 <£C9 C3& fTOR C9R fH9I9C l i *il9C v © 9TR I 
^f^ft?T 3!^»r©C9 3R99MC9 &H 9l?J9 9IC9 3<ic99 *K°1 $^9^ TOC3 ^T$ 

•^j- -jjtcj | Tss-io.'Jj ^ 

9$C39 BRJ ■air^TCWjJ ^f?TO 3*9 C3TTO® TO 9T l 93T9T1TO R 9TO BIST 39 w lc99 ^TTR TOT TO C^WF 
9^C39 ?FR TOTO TO I TOR9 9TR >II$R9, tot « 9tf$9 t>T9T9 TO3T« TO1 C9fo»T tel f^TTO 9RR 
39 'TOT eStel ^C9 TO - 1 *F$pT €gp©! <3 9^®9 'ejpsw C9lC°19 9l4<PJ «1**t* <?CS^? <?C®1 ej^lS 

CTO TO I ^TC5?T TO^T,TO TO TOTS ^ITO TO ^3^ ^1, ^C^e MRS **$5 5?J i 

^ c tc^ ^iroTO: 'smrm « ^rrom ^ to sri tort ^tr toto to tot?t 

TOTRT <3[^lc® TO I fafojj 3TOTWR ^1$. ^tfw TOW ^TOTO TO I C^TRT ^TR 5 W^M 

<PC?J ^ C TC^ TOTRT C*JC® 31W I 'STR^ ^C3 3T 31 c4 C3TO ~1^\5 j 31C<P I ^t»1W 

^W ^'oQ TOI TO, < JlC'® pT^pl 3^C6r TOT^S 31W I CTO 3T Gjfir TO^jRTR 5 sj^3 <PW TO^. VI^3C^ 
■9^C u CTO I 3 <T*WC3 ^3Tfro 3W)*1 CTO 3T ^Br TOT ^T^5 3TR ^TT VJ^HC^ TOTO TOI 

^ra3lf%C^ ^TO-^lTO TO® C3C^ ^FT 3^ I CTO TOn ®C«f?3 W0®l 33T^ ^IT 3^3 TOTRW ©r *>J 31^® TO 
'®IC k WC < P 3 [Qc^HJ TOT I VJ^3 <piilc*lW '®IW ®3W TO^ C3TOTT TOTO ©3?! f^tCJJ Fl^Plc^J 

RQTO C5TO 3%C*J Re?TT I 



f^TTO Wf TOjT^, CHICHI C^TRT ^J^C^PR 5PPT 3T3TRT 3TC^P I ^jTjMRC^ ^3 'jR' TO 5 ! *TT ®TT3TRT 
TOTO C3TOT! OTCTO ®35 to to ?TTG TO TOPT 3T3TRT 'TOTO to •TTQ ^TTOT C^TRT 3T^T 
TOR p!t)Tl5 TOR bl^l 3T3TRT TOTOT 'CHI ^CTO 5 ^TTO - 1 RTOTT '5Tft "^gR 5 'TOT C3R 5 l *! r !I 

W TOTW 5TTOT TOW BRI M 3TTOW TOT TO > «r*g3»TR WTTfTO 3fTOtfa WT^CTOI ^TRT ^TCTO 5 
^TTOTO Rjjlffk ^Pic* vj^3 TOTTRT TO 33?, 3% ^TTO TOT TO I TO Rfllfik ^9 TO I 


TOR 5 TO3 3^3 3T®TRT TO I TO3 C3*10*11 CTOTTOT^CTO 3*1^03* CTOTTOT^CTO 3TCTO 3TC3 bTHI TO, 
TOR CWTOT^CTO <Plf^« 3T3T 33?. ^3^3 '®C°13 3313*13 3^C33 3*C3 C3TOMT^R3 3>lf$i3 3T3T3 3l^!3p13* 
93) iR fTO 'Q^S 33? TOW! TOP ^ I 


^ii-;o,fwi, ^3->o^r 



djwt 


b <?8 

tte toj ^ srcmw%i ctoi* «icto cro or*, tow cws to^st o& 

tTOtii i ^pst « nm w 5 ^ ^*r toj ^at ^?r i i^r® ^psi TO^iretw si«ic<p ^*^ 0 ^ 

*ra totc *m 1 «i^'i®!M i Shitw «jtw* ^nos frm >i^w «twwm toe? *ra *r*w 
TO ^ TO8> fowl TOfl WW* f%® ’TOT *TE? TOI 

^ CT TO1W?1 «ici<p CTO1%T TO*T, ^l*rti! ^*T fl^T TO^fl ^c'o ^ I ^ n<Hc<? 

TO'sjt , S v iy< ^1 1 

^*T : «(1W TH C©Ns ^IvHc^ *Tf *!JC*r® 'Q*BJ ftfll S*WJ I va l A *'M ^*T ^W I 

4 *rcrc ; W3 f r ; 5WT: TOjI*4m to cbh<* to v sif^ v ®c^H‘P ‘w, f^5f$« 'w « HffcHfil RtfJhi TO 1 

Tjwit^r to: c^twt two* Rw ^tt>? to to wcv toi to ^nfltos ^ 

C^*1? viTST ^Ifl 4 !, ^ *1^*1 "^g l «yC v tfl 'SCflfl ffgff TO dCilM ^t TOflW* 

Rwi ftc<* SlCH I 4$ TOt^ TO ^ "TOlt^tTO I ^ <Wfl >TTO ^<gc^ i£W Rc«r* ftt^ 

UlC*11 ^ tl*1C^ ' a (l»wl ^R , qR>^»4 TO I 'TOJPrt't <Wfl «t*u cTOJ TOU WTGT St*T 

■^fa3k<P CTO} ‘PCS c^lcs I ^ ^C*W NH ^g ^ITrfl m 'Q iTWfl ‘’JflC'jm 'Q^W R'ifl ^Wl I «gfl ^?T 

W ‘^TC'&, *^W?I TO W ^TT5, ^ ^ <Wd TO 

I TOJl^M *W 'i(|<p^*t«jSD I 

^f. ^J*T: JW C’fCJW, ^hPl*i 'Q C*ItJT ^Jt t>oR TOJt^U ^<gc<?» ^rt*T I W £ 

TOJ^tflTOW »0flT TO^t R^*T ^fQJ I « R^ 4 1 ^PTO TO$T TO51 

^ft» toptI^ tow m ’tu'Hww sft% w ^r aero c^iwt to c^iwt rftro 

(cm. f^w, C^WH», f^T ^dJlR) CT "W SJeTO "TO, TO^ C&h<P ‘W ^WI ^ 'W TO^t « 

^5 *1TW I 

*t. '8lt^®jJt^"^T: tjHJ 'ailRvo ’STC*^ f^ill^l - ! 'SlC^P vslf^jvsc&ltl^ "W ^C*l I 

'sif^rotw 'glfo totws ^Upc»w ^iwjj ^hr i 

^ ^»t TO^t« R<p*H ^sw§t fps «trw i 'oil^vo cstw "w <i?rTO? f l^, TOluf^ « tohj 
Rum ^roi i 

T**r Pi^hj ^W: ^ '®if^®^tw ^W5 cxfl io io <p ^ri c'th’Gi « ^w?r 

Wlte I C^lwt *q»R<?l 'Q «f*0 ^ "W ntfil I 

«. i%il*lt ^PT: TOST wlf^, 5TTO TO$ Rw ^ I CW £f «JT^ RSftTO »3RK 

tot wtw ^w^rn RSt^iiw cafC^r« P$I*i i to ^ i w iftifll 

TOP^T "W f^Sf^lH*jWT?I ^IWI "^TW ^KT. ^itJc^ 1 ^T <ITW '©Ic^P f^Sf^U "W 

TOf I t^^W5 *Jl$C53 TOf TOT *ff I ^5W ^»T vsl^vo colfl^ ^W?I CTOJ boo 

*ft i dr^'Woil^H^ i 



fawH 




^TOTT C«Klf*, ’tfe* 'TOfft *113^1 W5 ^FT f^T *lt^t»T TOC5 ~af *tfa^»T ^$3 
*1%9 v lfl < ;\i'i TOro 4^c*l W*1T '©Id ^tolc© "at -4**411'® f^fll 'if'&fl Pto 'lfji<r^ , i ^jc'a ^c*i TO STGJT’I 
“MW 3C< I <^J ®T^®1 <4ITOJ TOC*1 4 TO jJOjM TOO® TO I C*J W^T$1 W C<R, 'AW «WHj 
if&Mt'W 13RJ W TO foes' I TO c«jm$ «r\p'©ta HfiUM TO^TO, JjJMJln, FI *T^B TO W Flft 
'©Is 'QTO TOG 'O'® C<R I ^ITO '©Wfl C^C 4 ^ st lf^ < T^'i ^EtC® TO1 ^SFt 

TOO® *$t *l*IH TO ? FT <^(! ^)?Ft TOF C<(Pl v&W OM Wo C4f“I ^C*l!l 51 CW1*H I ^JTOR F?*n 
<j1c^, TO TOP TOT *Q \p<H £ i ©MJ« 1 S*fiI I'f&J ^UJ I 

TO *Q *]*TTOT TOT TO *®TW1 TOT ^TI ^toK, 

TO - TO X ^FT 

ftfc&TO $€ln *FTT, TOP TOFTFP ofifofcft TO && I CW TOWT 

<3C*TS MfjJvM TOCW 'TO I 

TOit^'t ^FTT, TO XCTO I osc^C’lfl TO^C^W TOT * TOXTO<3'ic*lfl TOT * TO X^TO TOFT, 
C^C'lfl TO^CWtJ TOT ^C*il ^FT | ^TOR f^ot?T C®TO? TORJT *TT$, 

TO - TO X ^3FT 

'i i iiTO«ici toc^ F, toc^ id <toi^5*tpp a ftni Pic^ - ! tot to i 
^tor, F=ma 

wwt? ‘aero to «f*fa &o«$ to o^fcs <nf*r i 

7Jt»ra I CQ TOvN TO ^ fowwm *SUM C*1MI TOP «TO Jtyf VIJ ^ ftjtJBT/C^WW 2 ^JFT 

^OTTO^ tW 1 

TOTO : bo.b <J^fl TO ^o I TO '3*T3T TO 2T^J TOTOT TO ^TO ^C*lT ^ ft/PT* I $*£$ 
<t*i^ 'SJHTO'f^T ? 

^TtTOT t 

TOBJTWTf^T, 


F = ma 

= ^o C^ x * ft/FT* 


^®ITFT, 

TO, m = ^o 


= 8o ftvS'3*i 


^a 6 !, a = * ft/Ff^ 


^TO : 8o Pf\5^-i 


TOT, F = 1 
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ft?pQSlftft?^ 

sN cUftc*i cwrw ton? c*rfri TOffctftFBnrtScsrc*^ 

5J04 ^NTT TO i CTO ? I^Pi ?*R d>Rw ^FT dciiW *^CjH, C^fttQ '*1C4 | fl 4 pfU ?*T dcul’l 4W l 
zl^foc'© ftBT I A ^ B ^3 «*RT ^ TOW ^5T ‘SOT B ^3 A ‘3^3 

TOfl> 3*f TOM ^QTI 


^1W— bo.8 : ^fT> ^iSt cUfttTO TOM CbtTO TO I C'oNlfl dlR^lUc** IjMW Cb^l ^RJI 
dJftiffr ^ c#r's# to - *«c«i ^t>ic<p c'oInIa faw •IMN w® *nro *rt, ooivta 

OUtCflu 4*t itWI ? CbUT<ft) cUftt*i3 %* bC® 3TC^ I C^»l ^tt>? cURcto l ®*t3 0®TVt3 3^® t»HT 
3c*w <pc*i Cbiilt<w 's^w ^■‘pTCj R v i5)'o»^t ^c^wj ^RJ ?T cb*il<jfUc^ ct5Rc*i<3 , tf^*il*i <pwj i 

TOF-bo.tf : TOfft TO TO3 ?J1^ TO I ^ ^lt>Wl ^ ftu TOlto TO3 3N I 

ftfVt *T3 C*TTO C'*1»4l* WI^WIW TOT WC* I 'WiC»W C? H.I'f^tlC'© TOT3 3Jte "’K <?cro, 
C^NTW bt^l ftfj>1 R^o (^bc^ C*1c*) ^CU c*1«. I CTO 7 ^Rl TOlfl ^tec^ T>M 1>H ^Ifl ^ ^33 
JT v fR^'i*i ‘PUlfl «r*tf TO dcvM ^wn. I 43 «pc*i flMtfl Zifa’S C'slVlfl ^wT-fl 

4? ^3T3 ^RJ ftj 43*Ut I 


TO - CTO ^PRIt ^ «1T$, 3TO$ W*T3T C^PTM TO OTOft ^ WT 43*fl> 

■?c*w $13 ^ i ^r ^tTrS - iy^»H>c4 ^psn tor ?Pr, ^ v wH?c < ¥ > ^r a^ftnt i ws ^i5«rji^ T^tJi st»ic^i 
c^ f 4 ftuT«sjt^sftnT i I^Rr w ^Shr ^ou ‘dew* ftuw^ 

ftm-at^BT ^*r ^ f^ ^ «*sr to ^ i q v w ?t i sfaftnt 

w ^i^c< wvi ’■rt® ftnt ^rf^ ^i^»w i to cto cTO srf^too c’TO^roi to « 
af^to f^iR<cRi ^r 'SMtflii ?t ^nromj? toi ^to?t tot ^ 

*TOT?T 'S’W *TH->i4jj 5 ^Nll I 

ftur-aftftiiw 

fic^blfl ?*R <JltJ ftl? < 5 f 1C‘? v ^N(' 6 "^OH, <j1bt^ ftc^ ^C*W , oaJT TOl^ ^T flc^l’t ^Cfl I iflf^ 
I^U! I ?*rf^ ^Jlt^ 'Q^W TO 1 ^ dWH ^W I af^ftUT I 

etJR? ^ cWWJ 'QaJI l&t M TO8H : dJRra 'Q^JT 7MI 'S’W TO^t 

?*T WT <;^HJn 'e^BR tp^T Ricbfl f^ ft5T <PW I (7®n|i| '5f3 ’SW 5 T T1W ^5^ 

C < Plc*'l ?®T ftUT *Tt ^^5, 'dl^C*! 7 TT s UT^l¥ TO 1 ^ 'TT <fl\ Cl>Rc*W VTI Rc<J f^tb bC®1 CWI ft?. ^ 
?C*? *TTI ’ff^TOT dJftr tW:»M «*BT To wc-k TOFT ^TOI WI 

CtJftlf^Q SC*1 ftw C^*W I 








foam 


b<n 

«33 ^icil i ^f3 w ^f33 «■'13 ^fisTe, vs^m osiwis nr ^f33 «33 cot! 3 «wt33 33 m 33 aomt 
^E3 i 4 33 ^f33 «33 051313 owt33 fosrrr i 3^*a 3$® ^ R^iw ^i%3 3TO3 
*wm <ca c'smw 31-C3* ai®! Saw* fo^p c<wc< i 'ijfiw <5 33 5tai afoi%3i i 4 fo*3i« 3%fo 5 ui 
33 a^WS 3313 « fo*#^ 5C3 I 

trt?T: Art’ll awn wm arncmo 3i *?!si ntftJc's ar^i^ita aa ca$ ^ia ca^c^ ar 5131 fos^fas’sita pq aalaa 
33 I 4 <1C«151 3fo>%31 •‘ijij'l ^3 PR <3?3l<J-s3 33 3hM <PW (ft>4 : bo.H) I 4 3fo>f^31 ac° 1 fl 
^miomca* amcaa fac<p 4fot3 caa 'S«3 y afftaa g®m <5ca 35ia , ®i <pm i 

C'TM &Nc*ii : 43^ a 3ifor w cal«M &Mic*iiu 33 a %?T3 afo fota *m caa ^$aa ^fore ®rfot?i 

<333 33R « foafte ;rffo>Q>*JI 33 dWJM 3*£3 I 4 3%fff31 3C33 ^am*^ caMta* 4fot3 f3C3 

313 (fi>31 : bo.br) | 




^iBf—bo.b : 43^ C3*J3 fof£3 4£3 'ttlWI'ftlW C3WI« I 5M foC3 3® 3C3 ^*1 3*3 3C3 3C3 3N I 43 
33 5&ft 5P5 C^5 3TQ I (ffrS : bo.*> ) I 3^ C33C3? 


C3TOC31 C3«JC^3 33jf^® 3TOT3 43 «33 33 30JT3 3^1 4 33 53 fos3l I 4 3C33 313 C3T3T ^3 to 
3F513 C33 5CiJ 313 I 3F5T3G C< i ] s C r ’3 <333 3313 dfeifo^l 33 3C3T3 3>W I <PC3 3MT3 C3 faca> C3foC3 313 
C33.3 ^13 foafft© foc<P afoi^ta 53 I 




n 



•jr, \ 11 



n\ 





ffeu-bo.b 


ffelj-bo.bo 















itftr 

csft S'oj'Pte dHIciI "51T ftWJcifl ^Sfor ^f| tot-dfotol TORT f$% 

i flc^cG fWPr spi njpr ^*5T ^ i flc^U cf$ ’trtpw , ®‘ v t?i ff acstt i ^ ff ^c*f. 
f^t I 4 tont *m 2jy® c^t fld^dto CF*F tol f*to WI15 F*BJ ^rlFfft « «*W F?JR « 

ftaSte afttonFF sjww^qti fc»i *c*t>n> ^rwPw uiPltw tot i (f£aj: icOo) 




4fJ 

i. FT^CFW dptf&^F ailfDcvo F^F- <flf& CTOTOTC ^nt^Hf 

F*. *jr1<p 4 FF F. t5lw FF 

a. '©f^'o C5tW FF F. F[3 f f^to FF 

*. FF- 

i. fsf to ^atoftfo ftef 

ii. fwf ato^F ^cf 

iii. ft(F Ffe^tF 
f^ct>-fl t<H*ifl> *ito? 

i«ii F.i<3iii 

F. ii« iii f. i, ii « iii 

O « 8 FlF^tfFSOTFTG : 

2 N TOT 4F«fi> F3IF 4 ft/CF 2 ^TOt (ALMV6 Jp$ CFTOTt TOfl I F^fi* Ft'OTlF FF CTOT C*TF l 

'0. ^®F ^F F^S? 

200 gm F. 400 gm 

F. 500 gm F. 750 gm 

8. OtfFFEFF'^tTOf F®fi> CFCF C*tF? 

F*. fF*! FF F. FSflF 5 ^ FF 

F. CtftWFF F. 'o^'o c.dN<p FF 



b. UW i <i|*ilT>fl f^I 1400 kg ^ 4fl> 4 ft/OT 2 :>®ifVi l 5*T$ 

^MITjcvs 55I^5T? GJ^P FT’TW 'T^JT 7 ^ *Jk21fll t^ 5 ‘‘I^T I <i|*ilt> W 

W '*RI*T ^5^ ^$Bn Re*? CSJ*T v 1vpc*ll I 

^Iw 1 *JC*1 ? 

^f*T ^ f<t5 ? 

*t. '©♦fa Qwjl^fa ^t»ui t^fc i 

«j|^21fli swrc ^ii^cw*c *fa^?fb5 csw *^?fa ^ i 

^,. ^•if^'i •SRwa RR>ii Rc?i ■'iJl^i-RSWi ®ffc^ i c 3 ! ^PW '©i?) dJRt^w 

Cb?j!c< <C^1 c!GR*i^> 5 He's ©i? | f^8 CETTRPfa CT tGRt^n Rc^ *iw C*1*I I 

H^Ri CT ^'t CVMN.V5 RRft faOT *lR>t« R»! I 43*fa ^fl^Tfa ^T$lfa i*TC53 

■mn »ik4*iw <c*i *iR>t« R*i i iflt^ '-AH c6lu ws ^ ^hiwi i 

R$T>t»m R'SR ^pfl* ^? 

wpw wca ^ ^m? 

*t. uJRc«m Rw* *iw va il ? ic*il ? <jjNJt ^fa i 

^J. ^Ic4*lfl5<l 'aif'Wl'S ^©?Ifa ^»fa k i Rtd*H ^ I 



<wM 

(Genetics) ac^ feck* TOf care am iCo aro ^ CTO orc^r W 
^toh afonwcro acamrm tojw i c^c^ct* ^nfamcs?j afemm 5.cca- t5k«j aRfi> 

^ C«rTv^>l vjfN TOT Piufa'© i C^H ifeob* TO 1 ! C^reC'lfl ma ftc»i«i faR I frill i’ol^lu ^ 

*<*t*ifa frmt iWMcs fr*M TO too© atre I mm'scaj ‘ a * TOj's I «r)<jfr«>l3)nl 

^rfrreiwri mm aforo anair ftciJc*.H, c^chc^h cto frsTefcmi mafr, csacmcsfR «f^cmr mro*^ 
afcm ifcnfo i am - afat iaro m %cmr 'Shmciu a^pfe, mrofrm ^i, akr « £bkR<* 
afrmT T-^aicHu i-sRa^ ■ailfr^'© aisTO aHNlfr erRfre*! 31*1 TO' *aa*Ut fra¥ Picw l TOt ^ toc*i*i I 
'irat caacam ^refr <$k** aro frR$ to wm waww mr i fr«i3)*i --t^Wi-PriSWi ^ w*i*i, 
ftc*re *j^t$ <*ret>T ^frrem care frR 4Mw '®ftGwt»T ^frretca afeapH tot to i #lroa *m 
^Ffero ctcft rear to 'WTO^m ^cat m ^frTORm frR victor tot to i ♦jiPiwiRui 
frafrajtac** acaro 5.1 ^it> <j*i* *vjiafr c^icvt aica *^aam frcre ^Qiwtw frf*i 
mtcrnwR mroi to moR i ^frfrwrcmr $femca 4£ t^r 4£«3to aSm i mfr^ *car #a spjffc 
(Biotechnology) mwm$m^TOi 

mror 4 tottw #a aqjfc wa aTcarsm tot? <jc* reicmcw, frR, fow « to^h^ mara 

TOamm i ctfTcmwTv, Ar, f^wi « tow wa tost cafrre aw to*tt cactft i 4 

TOTTW frlgffrs TOa I 

• t>ifrQi* t<fr4>j mm««* retaa mrmt tocs ama i 

• fr^imn d>pfoj aonw^tror ajrajT toils' ama i 

• cercifU^ t^TO (Genetic Disorder) TO 5 !« ^mro mtm TOC's ai*H I 

• a<if^ *3at, ^lifPnilftx ^jWjl TOC'S ■‘IlflS I 

• at*ft « €f%w mr*ur TOC's m?m i 

• CjFlftfc-TO m*jlRr<P 3TO Rcd^l tow TOa I 

• Sfafftmfifc,« mcmdj^cmalim toto toi ^acro f^caaa tocs ms < i 

»iwlwl»i 

at^ a^s croftW? #ca?i f^sf^RTcro f^sf^eaiww MMmflJn ^ft^to m ^ mc^ i *n%m 
crow toto ffitef^mtcTO f^soi toto mc^i cro ^bwcta w mPr tommmr 
mca4*cm■*a ^tout to*t to ^tot« 'a^cm ^rom^sr^?r i ^'icaTc^ GFTcmwTsf toti 








cm c3Tww « Mm c#rcsn»i^CTf ^ i tfenfro c^nm otm? 

^?UT W^I Piffi4S I de'lfofl 9# ^mT $fVT C^TCT #f CfflwIwR noI^ot C 5 ^ 

3WTf$3 W TORI C^TO ®lc>JlWl»l ^WJT TO 5 ^ I 

« * 6 r: ca»rCTiwfCTfl *nro thtoto *mr i gftft csictiwiph c*m ^ ^ *ttot w 
fro 9 f^ 5 i 3 %^ >p>m tost ctfiMtw*ii, <£<t>^ toti cro foster ttto 

sitW awcsircfirm w f^ ^ to i ctfNiffcb tot i carorfite 


cro^ten tor caRiflte «csoim gtotottfbj <s*cto to i ^i^rfM 

ortfcw Mm srw4 ca^rranm <m cTOTffa « to cm? to, to to 
cTTcSif^mmi «iw» tot* iuw *i$mcStc<tos tot i c# it*iic<8ric*M wdEifimiwu §ro 9tr$?r tof* to 

TO 3?T I ■’^ TO9T TOT TO5f c^lC»JlOTR 4<Pbl Hl'^l ‘at TOI TOT '*i1^fi I 3^5 9C^ <irft> f^ C3llb*i 


<3TOTC*TCTO 3<TOW>W : Sw C3% 9Tf ^T ®to« CTOTm CffTWTWlWjJ TOJ STTOCOT CMT TO I 4ZTO 

cw^^rm to*to caOTwm to*. to ^mr to* ccn^i casrorrera tori csttowr cm i 
<a$ C*IC»IIC*I*IC+ <?W Ctf 1W1WUITO I aifo CtflWlcerR'tCTlC* 'roTOrm (Autosome) TO 
to i cmt <$i«icerT*P2c*iiw tottos x« Y mro tot to?t i vii^cq< 3foft c^wiw ^ 
CWTST 8^ CtflC^lcerR I 4^C«llsJ TOJT TO CWflST 3 sJ^W TO*. 4*TO 

^cPrcwm i cwi^m casrwTwm mft« ^ mto 1%^to to*. 4*jro c*w cffT^rrom i 

cro carorcwm cwt^r XX g \ mft, M^fro to cto carorwm cw^m x 
« ^Rjt^ Y CffTWICBrm <8^ XY <^r ^1% ^ I TO®t?T «id?icerfc>l TOf^5 tot f^mf^s 

OTe C^C3STCTOTOmm«TOri 


ft«H, 









: PW CfffCTTWm 


CtflWlOBrlCiM s)l» 1 lflPl<* « 1 ^T 

CtfPICTOICW SMllftw (^TSm^S W1J faSf<J>4 A, C3lt^ « ^fTOJ $*T*rM I 


^T5: 4^5 ^ I TOf- 0) fosjflr flftMlPfcft* 4ft® (ft<<OT4) 4PR (*) 

s!$(.slPfSfjM> 4ft® I 

fifcWI (DNA) 

feflFM «<BI ^ ^Pf ft wfawJlSwlfa'Sfj^ I ft4^T4 ^®T wk<IS ^ ^TRI MaWW 
^SC^IWS ft^f^slc^s cs>lc»Jlcerlc»J I 4 Wlfl» S'lxilfTJvs ^ freal'ilsl *ict>& ^c®i*i ft«fR4BI ‘ 5 tt$fts s 
^IHPT Wills SMCW I iiWf\D ^TC»T <3aH>*ll <3 ifhft^l fs-eel^qs wlfols ^Wl ft4*T4 

I 4$ ^T CTO*T <3S*FIS C’OftFH TO | ftiflWfl ^fPJ4 

*nfl ^?IC*1S v lftft$fj^Gl>l$'!J I , «(t'1 < F>]c*ll ft®f| s ’Gt>T$® PlCi VSI^ 4(1^ ’iW^Ef^'Q^I^ SC®1 I 
dftfl; 4< 1 4C«P ftSf^OtTf^® <C®1 I 



ftl-ib.8 : W5B >, ol?l5'>SJ 

ftt*H4'sf'js ^jI&Ic^i ftfijjs *ioai i ■^jiolc'il ftfts ^ic^s ^r ^liic^l ’tf^s ^ ^IF <pi3*i 

^ *P^ST G «MWl> MST I x J p fTC*fS *l4sW MS *?SC»iS ^CljICBM **lSCS>S Wfl ^ 4>cd ’*!$<? c*wi^ 
rtw ftsft sra ftf^s m i fti<H4 ^s ms *jsws ws* 4ftfo?, $nft^, ^nWift^««n$tas 
■SfC<r 4ftf*H ^l!§ftC*1S ^llC^f >11$c5lftl ^SlftC'W ^1C4 CWl® ^TE*T I 












(RNA) 

^134^4 3WT 4p1to | 4 ft 4<pft>i(t4 v |fafa'Sf^ i eS|$'to <T*RFW 3E?J ^TTBP I ^t?T4*T4 ^fF 

^T ^ <I$C<1* *rTO « TFTW$ 4^ft m5 *!P$ *r&TWI TO *tf&5, *JI?T FfiJ <<TW<T Hl^cIJlCSM 
•^1^5 ffrlffiiRf iJC'Sl^ I Tft *1Tfol f54^4T ; 5 v 1l§Qfafto»1 ■*Hs<P «ll$Pw '3TW; f^[ sTO4^4-re 

«J!$Pjch< to STOPm (U) i #!<c4ict ?jto<j m- (*) ^r to 5 *tcj4^4 

(Messenger RNA ^T m RNA), (^) sl$tslce?NM ^4^4 (Ribosomal RNA r RNA) TO («) 
$l*Wd TO£R4 (Transfer RNA^T t RNA) 


csrffa : C^ICNlCerlCN ^ *TO?I Ctftffo TO I W- f^H « CSflffct I 


'G’O HJPTBlfaP v 1 k ll^C <7 ll ^1 C^IWIC&tW ftPfF, WHpRJW, 

TO*f w <#TO TOUT m I 



« '3RIHI 


C3f*to© TOT* ^ 4 TOJt certify <J°1Cto ^H?T I «ll»Ml 1 TO<3 cerc»if^ 

CaTCTOfTWiJ ^fwi I CTO*t Wife* «TO TO £<frc$JjJ f^TiTC^iJ 4TOW* TO 

TOTfw TO*? TO VitBiP^CW TOW foSTTORT WT^WT *W*iara ^5 I 
3S?*N% fa?M ' 3 ttM^bi3 <PC®1 C^H^C >1“1C^ '^IfJ’Q eaH 5BTWI C<j'G^1 r l i&ob- ^lc°l 

CNC^C 0 !^ <Pjf&4 4?I *W f^TC°1*i I ^T'G ^HJH) 6r)c<3 PlC3 4?J ^TC 0 !^ 5 

wn ^ ss i to ctotto^ <^twt 4^ro* wit i 

C3nWTWfTW?I TO$ <TO 'spm f®R <J| W1%?J 4^51 £)<**fW>sJ MbWIJd ^ 

f®R I 4TO5# TOtfcfSffl, WfOI C3N >jfa4lD «flrfTO <TO ^ TO f¥fW miffed 
f%*TT*T '»ll^f'©fl fi&Pl *^rk ^5T8 f^WJl 

^KC^a WTI 


voT^ST 3OTR 3f^T W ^)C<fl W?I I 4 %W?T TO 5TI 47of^, 

to wroi^ (bii88) Wscmftm cm ft®wr^#w «iM?im ^ 

CTTSR-CSnf^T, *1^51, W? 4?R, 4 Pi to ^1^5. TOPH I SJcNsj^fD 'S^HH Po ^pf^dlC< 9 tft 1 ^T<J 

'5Jt*JTW ^Isl PiR> v ® ^C®1*1 ^%4*T4 ^T 5 t^ ^f*T^T ^ilW >i“lf^v© I 





4ft JP^ 


^8 

•Wf'W'S tafafrFjG'TO 5 ^TTI a*P!fa® -TOT I fadR4 C“ITO *HMfa©IW 
•^fablerciri (Self duplication) TOTOTTO nftT?T^gf& *rt ^wfcTOT nfo®^i ifRTO fowl 
n'jpTVlJ *fg*polw ^ 3%ft ^'jyo aTtn* ^*|\si « *!T^ 

to vcn aft>ft> fa^-w ^ ?ifl* 1 ^k* 5 ^'ip® <]f^'o 41«« 

~«‘f*f® (ftftc$Jd SftHMI v fft < 5'-i'l ^Wfa'® 3TI dim®TO$t 5fflrC'i ^Wlfii'© '5HI 

4 *fa ^pwt nr mm*\ wiin ^r ($w wrhc'o v ita»ii»< TOte «rrsn aft<w*i cs*!chIwn, Ifrwi « 
^RMffil) »iJ?T *J9J ^WfiflN I C<FTCTOBiTO?T JWH $ntHH faian^ I fa*fi*Wl TO ftc-ft 4) CTO blftRi^ 

£<jftt&Ii3 55^5 TOPF, TO*F faf* TO I TOi*H4 4lC<tf faflin *MC& fai*H4 C^ TOiWJ ^PTSII 
CfflCNlWln faa*T4 e ’TO^'HC^ 1 TO*T -9CC ^15.9 R>l1C« I CfflC^lwfa 1&PM 'O 'TO TOW C^r TOl*ft TO*! 

^Gt fasr-TOT c<uf vicm awoj facir to i cro R\»i«rc*ts **i«jifl><*» aforo toto nriaffcs 

IfedRifl 

TOT c«p|cil *Wt ckj fa^ « *j 1^ ftOJ ftwft I TOCT C^$ aft c<?lcil ^wliw TO niFT ftc-ncs 

‘lift , WTftTOW ti* TOT 4 TOCTO ft^H ^Vc*l ftpn% TOT TO - l 1&fW4 d^j <Ml<3 fa©!, 

m\ 'Q TO CTO TJTOTO C^GF W TOT TOST ftC“1fl TOCTO TO1 ^C^?J (fij5<?|^i) 

mft cn^nn to i aw<MMiwi ftifas c^c’P fasr, Nt>ot ^ ^'cto %tow-?j »y^fi> ffen (capr$n) a^p® tot 

5?J •lt 5 TT *JflC*WJ ft^lfl ^BT I liBT’BT •'WltHJ 1^(fRiQ <iW fb&ijfl ^TGt faoNl’ota 1^4^ ftiwifl 

to ^ihi ^?r ^ sOTGRi to am (to% fan ateTT nm, cn (?&. ^btgw faster®! 

(Biological Parents) a^p® fast TOT ft^ilw a*TT ^VST 5tl I 

^l^C<W wealth I^JWt 

l&fas^i ftwic't niic<wi oercilt^ ft^tanw <?hjc*i Gra^nT Sc^c^w ftnu i ^•Jic-i wht 
ft wen 4 wN»]c.»il 4Ncn TOtfasT *K&ntm TOT n*Wtfa® ^T lUm c«rc*ilT»^ ft^^Bl 

^’Aca cspt*je*ii nd> i ifl wlast'll ^c© aicu fa>jftfa® ^Btca- 
i. attrt nr t4c*w afiwftnjt 

O. CtflW1»lt»« C ?TGTI 'STCTtJPTnr ^fawnRJ 

8. TOUfa’f cann fastwGm c^kTOnam cffiwiwiror ftfa^^«*i (Non-disjuntion) nr 

5ac*T® ^I^C'lfl TOJ M*lC<lfl cn C<3 Mac'll ^fa> 5^ '©Ifl ^Cil^l ft CO ^ST 9,t*l1- 

i. fafan enn (Sickle cell) C3W : ijl^cnn W ^faPBT ^ CflHf^ n?T aort> ft$dHc*w WII TOlft^ 
C*llft>© ?l^ <?ft^1’lC*lW3 ^ff% bJMUl I faft^T C^IC'lfl C^Ofl Clift'S ^ft^l’ic^llfl ft»sj>1 aaGSJT 
tot ^ i fafan ew|cni ^affayniw at^TOror to ctojj cnajw ^ TO 
i anl^t cro ij^itot cant can - 1 TO*f, ^ *«*ft*i7ic*ii w g® c®c® to w gj® ciift'© ^ 



^ *R i 

CTO (Huntington's Disease) : 4 CTOfft "531 v 1cirS fil$dHc*n 4taOT I 4$ C3TOT 
ftawoi tot wr ^ffi nSlww c r iR’j > c r ii5j tot ^nni 4W ^vsi cro *nn *br4Icv »<hPi4 
mm) w^r^ i 

TOtf^f cw fasracro w «tot cwm cwtootn^w ot cw^ centra 

CfflwIwN TjJfcff 44ft «<3flft OTC4 ^ TO Tjft^ CB C4kl1 TO TO I 4 4<jt^k4 *H- 

feWR TO I (71 OTTO 44ft ftt-ra »1W1C*IC»W ^-f^WR '*ftOT 443TOT W CTO 
CTO, Vftk4 f^HdfaW TOT I 

\5. ®lfcH’*i PhG&1»i (Down's Syndrome) : >il^wfl c&kqkwkw TO-fo-wk-k** W 4 CflW 
I 4ETO CSTOTfl ^S\ ^TtftT, %5^T TOT, TO^IT Cfft I 4ilT 4^ NHPi4 

«I«'»iI»jj$i SHI 

8. &Pk**il5lTO Phonic (Klinefelter's Syndrome): 4 OTI^ft n!^ CTO cs*Mkwk»w 
teWM WOT TO I TO <0^ C4TOT XY C4TOTOTTO T^Te W 44ft X 

cronwra ^ 4^ <0*ft ^ xxy c^icuictto ftW i ftfarotoro Wft TO4 cto 
toj i!iwj ot <jtfti4 tsR45j^«ni «TT4T wis ^r TO4 i 4cto 4i^« «0 4^3 to 

i 4cro^fa to 4^wjttoi 

fr. fttfliPT PiiGqH (Turner's Syndrome) j 4 OTfflft ilSkTO CTO QPCTflBrTCTO TO-^TOTOTCTO 
4tflOT TO 441 5lc*fl4ft TO XX- 44 X C4lc^1Wl»J RPli I 4 TOOTS’ $OTt4 TO 44\ 

4OT4 4fi5'^ftTOI «(<!tij« 4OT4 TO « WTO «toHn 4T I 4OT43tTO0tTOI 

"Q^TQT CSl’tyOTI nJ^tQ Hf«3[CTO CTO-Ptv^ fa CHS 4TSOT ^KS^JOTT £S^C*&JS 34H 4ft *J1C4 CSTRO 
TO CTO WI 4>TC %OTS C4TOTlfts X-fiWF5, C4TOTlft Y-PfCTO I X-PkTO flOT Tft X C4TOTTCWTCV 
*TO, Y CfflTOWTCT <TO ^TI vfl fllftTO CTO^ sl^ 2Ppft?T I ^5tt ^t4»)fl SWH *d> ^ 
Pitots i towoj y-I^bto ^ tSOT ^ i wn, Vroc^ y 

CHPTTOWtX «Jk4 *ff I C41CWI C41H1 C^Ci£] C J fsf-l^ < ?'i> ^4*1 ’jjfl^WlC'l 34W 

^cl>, 4'lllfll <1^4 I 

f^*i 4CJJ4ft> ^Ifl^ll Pljj^f- 

3^ 1^*+— OT foctfl t<P|C^J5) 34H Net) *n I 

34t? f^*t— OT t^rc*W 34f*i vjctJ I 

C^kTOt^TO- TO( 3B^ ftOT '^TO rff 34t» ftOT ^TOTOT 3TC41 

M.’DIwIwISMI*!- ^TO^%OT?T ^J4fl> 3«t^ '^PlflfU 34^ ^11 





b'Jrh 


CTOT- ftw C 5 TO * m * v \ CTOt CTO ft cm TOm cue'll CTORTOml- 


t<tRc4>j* mtmmT wui 

*w*f 


5C^5 3T^mr ^5fc« m TO 


5^5wc^ rnm^ito tocro TOc*t' vs^r cTOm ^totm 5af^5*t 
met; 1 *3ff5 ^J 3<S« TO© TOt 

tocatot 

mrmjR. « Aiwa 

5T®^H 

C^'CMl f^rf^i-n *3^ TOT3mt3ITO 



«*c©»ii$*i spmrm 

mitoj 

cto^Ij cmtfl®t^ 

mwtm m^metc 5 ! ^ cTO mtmt 

mroitor 

ijfaflro 

m^TO5 tofljf^ 

emf^r wto®i, mm mro TOcm^ top cmR TO5T 1 


'83C5 mto c«rcifl><J» Rjpol cwrlftu 5to <*>1*^1 *ill<LW ^C3 c«?cifl»<*» topsl mt>T5 3TTO i <305 
^WR fps TOJ I $Mlft, , <pjHa , yrcaM ^jlft caRs TO5 mtW I 

SPjf^ « $%PuJlf5fc 

dblow TOC*tR toT>I ^ijIm qklcwj mTC*^ I to 5RC5 <35 SWf^TOmcmm^lTFt WWI 
TOF5T5 tolcHs TO5ttoTO ^5 m*R TOTO #to CTO? m$t ^TOTO ^ TO', WT 3^F?J 

I TO*f WH m^CM TO* CICUCK *lto WH 5 )*! « +1>TO TO* TOP TO$ 3lffi$*l I if®TC5 

Mifrci* w to ’jj to #5 a^5 man i mtot crom mm, tom, tomr, &fb 
toc$ m mn&toem rniw mtor i <35 to emem tetomfTOcmmtccrmitoi 

to CTO '35imromTOR'^'^^mTO'#t5 3^5'5^5T5Cm^TOTOC^I ffa 3^5 TOf ’Rjf TO-Wll 
^fatoTCm 'fJ'T ^ to fctllB'O TOCfl Sj^cm flfojjolw ■TOilQ'o TO 3.CUC* I C^$ 5CTO 
mromrow 3cmcro wm #5Cm 5JTOI5 TO Miiil ^t5 3^ 5*1! TO I 3^5 

mssi T^e CTO5T TO5 TOft l ^c< mlwtota National Science Foundation 3*W -wltpil® #t53^ 
WS ^T5 mTOTOlPflf ®CmtlJ al^tocro, cwr- m ^tm^TCTO cmt% $TOtTO toto 5JTOJ51 

m$, tor, 3ife|JT», mm, *ito toti tor*? rcmT#ta 3^%mem wtnto 

to to i *P B 3 fe ^wto ^tmtorcro ^croms to «N 3^5 cm spto mto, mnw 5m to #5 3^ 1 

m«to^mr^to#k 3^ tofl> tocw mrnro i m*n- 

fl»*y mR5T5 

vs. to3c#m 


























^1$ TOfl> R«W i ftrorff ^iN^cti 'To® ^1 ^rtaftetlc-w 


L'lCWMV-i;! 




sfaPwirai 

svIl^lR* (EHMcta d^R>, UTTOf^ *1^T TO^ farsPi<* 5?sTO ’Rj 

f^r%T 'TO ftro tor T5 TOOTTI $T?T c*wm, ^k<w '’TTO to$ TO «RI 
"V»t*r8r*f^ I JJ '5KTO JPC 1 ! ^TT Ito SJC^Tl*! •AW JR^fawIcTO *^pT *TNT I d^1T> 
CM& d^fft RWj ^Vl4*l5t faflFM *f?3 ^Rpp <PCfl d^lT> ^rtt? nHWoto Rh 

zfc<?)-H (Genetic engineering) ^TI ql»wl TOa wrelw *ttfr <p’R*'© 

W*Q calc'll ^)c<WJ f&d^d TO dR<^*i «jEk*iIt<p f^PT TOT I >5$ tor C*J C^H^T^jtTO ' s n < TTC s T 

nHten TOT TO TO*W 4TOB R>TOTd t<£H*1 ^E*T I R<pftlt*r£ toRd c^t"K qs*nj*i TO?I 

f&d'Td ^*JifJ ^T%f® C*?ct5 TOM TOfl q'U f^d»Td ^‘jpe dl'o^CMC'W <PC»1 C*T *fj r 1 

toH«4 ^3> to, to^ toFM 'to i R < nRc'f^ fedRd 'frofo* d&M<lc<*> 

1fc»fl*M d^f& ^T tor cylRt.'^n TO I 

N’d.Wfl qca ^TTO TOfl dTOflC»w OldBRiJl TO •TO Escheretia coli I TOlBi^TO 'QTO ^tCTOTt to* 
t«rcifl>«p q^lvi C#1®T qlR^'© ^c««. I cercilli 4 ? 5%Pf«lRiT fitaftcft f&TOd d*^ 

fdCt> ^Pfvft ’TO f nR •TO? TOT^ TOT TO- 

. sWtV *TMT < ?lf^>o Rf'W flfclWl ^ TOT TO I ‘XTiT^BT d$ <^k*W <TTO* ^T 

TO^TO Ro>1C<5 TOlif^TO 3T®rf^5 fcjR4 TOT TO I Jjl«rf^b <uldlfawl CTOTO 
C5TCTO8fTCTO <?l^w qlw^fD IfcdRfl dflT J 5iRe|e?C r ’' ^T*T I 

d TO*l ^lert^b TOt. *i1'®T t^d'Td Rci<l *3flMi3 (5^0^ TOT ! *rf^5 TOT 

I M5T %if5^TTO dTO C^lc*lt d^HTo® ^if^tVo RrHfD I 

O. d TO*t f TT^nw •TTTO 4TOTOJT d^WT^T TO T TOT f^d^Td C 3 ? TO qRJvo JJTC8 

^T*H TOT ^ I *TT$C*1W ^TO 5 ? qlilfl ^0*1 ^TOr *PCfl I ^TO R < ?f^C'fT; f^d*Td 

jjNRr® ^ I R^RjCflJ d<R HT'AT TO RR>^ TOf TOiJ I 

8. <ji^Rto ?iot tok ^ i %va^ 

UTTO C ?TCT 2ICM TOICTO 3jTOTO»R TO I J^WTOiT TO ^pT I^R to CQ 

<uWcl>R«l ^T Net volc^ SlqwR^ ^1*? scq l 

<?. toto TOiafaro ^ tot toi 13pt <jicaRiiTc^ 

^TTOf TOT I R?W to ?SsW(%{ <5Jtrtfto]CTO TO ^PTM ^tT, 4ft ^M, to 

CJlf*^, TO ^»c*n f^FCrfiT ^fPl t'aR ^tT I TO^W vl1^*r'o "^T *J*T ^PS/T^Plft I^TO <^ v 1*l 




i'bbr 




■ Q 3^iT«i fa»TV.*rt 

I DNA 9l*ftW-4* 4l!wSfainw 


( cW ) 



1^3-f^r*1 CiF*M 


C?H w^5 '3M s fl> WHt <3^ MM W $1^ Mtfr «(C<I1*1 'MTOr 3'GrHt'M TO I 

3^CM!?T 3^% ^ ‘S'W VWII 3T3*fi> C^l^ MT (3^p^ CM*1M ^fD^kfl C<V*j CMC^ ^.3% 

”531 C^C*ll« 3^1% ^STC^Q CiPH <C«11 C® ^Jldlfitol, 

ctfft m caftTrarar w -*m ci prf^ m\ i W^ittas ctoi 

ScfllerlWltM c^tWI Rt-I<i facia TO dfaPlft frsfa I ^MCMT Mt c$tWI 

ffawsrw 3 Wpw ^reiw c?rc* %m Mto ^ ^t 33 ^ cm# <nitM?j c^m, toi?j 

C<PlCll ' 3 ( c 1^1 < 3 $f%M fan I 3#3 ^*^3 '3CW #3 ^“Itll 3*3TG CjFlf'R. MTC3 MQB'o I Colfax. foi 3acisi 

331 m- 




a & % 


icjpif4- *w*i £$f?T totfp fa*r c?ifat^»r i fa*! c^ifa, fa<pRi*ijrt> 

toi 


C’W CJlfal.- C^TETO '5PWT $<T3 TO$ <«£OJd C^PJ TO1C4 1 C^PT CiPlf'K <W I 

vs. cjplf*K- 3)<pft> ' 5 n3I c^c^ fail's TO 1 ^T ^<pff*fa efta frsfal C<Plf4 ^C*I I 

Siccus TOW ^Ht*W ^T $^flj[ $fa*T 3)^sft C?R I 5JMNI$Wlflfa TOT£S?T 

C?H I 

*1"3tvS fa** 3*jfa*T TOT 3,C*JC9, 31% C1Z* ^1**^ faSfiKI^IC^ 1 C^?T ^»w C 7 ^ 3T% 

pTCT^fVS ^CBr^ TOS w& TOT I CW^TFTS faSfaTPT TOT* ^ 

ftw^v© TOT 551 4$ feqi^CSfE^ <7J 3t^t 5* ^T 'TO 5JTTO TTCST 

^sfa *TTW C55T51 $.C^ ^jfvT% 35TST 3T^t, Tfl TOfi> C^f£^ CjFH 'TOT ^CilC^ I 

3^% TOTO TO* C^M $>2* t ^SC’TPT, 'Q ^TO fa ‘TOW 3*fe CjPW TOT ^ETO I 
CW?’, *H* 3^fa C3 s lfaO* 3* fasT%3* $«$J *[fa TO*T 'QTO I 4 3fawlfi> fa$ C5TTET>$ 
^$3, •w, vs!$ 5c'®i^c*rr ftfajj C3*T *<i*ic<js c<ph tort 3fam to* f^ifa'j to* c*c3c* i 
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c^rwa^FTw 




35^'VWW 


c*ra «u 


4 



f*rSfyjIPT «PW?l*T 




t^ij-ii.b': ^far 

tsifanw to ^iiMifa<? jfro : 7 t t * 5^ 31% cjprfa^ *e»t fterwfafts cjprfa. i c^h, *^fa’ wi 



a^ 


Ho 


cvon i a’jcaa c^iPfi ftca c's^m c<picii viR «w ^na acai nI^w<j cvrf'TCena 

ffc€F»mi ’jj v««i aaa i£rt £hR>*vsi i t^ffcTO attain acnr- 

2MW C?tf^« VS '^f^ ^OST Pl^flJ aa*f V& 3XS '®t< £<R3>j, ^ CVHaCV STGSt 

<i)%u ojfa’t'pa aC^T ^CS, atfo ^‘UW‘1 ^CSI ^i$'0lc<5 CS'H ^CS ^QSTH Pl^u $*BT 

aintfa* m asa scai ^ca ^s fim, a<fe at wtfii wi c*ifauna *as amt 
atnfa I CVtfal WT5 a*^ ^ VS, ^‘SRCST Sat *llt»t$ at as*. Wtt dt^'T^t at ftvatvf 

^Kwi c^fa i aHs cjpifar. vs a^pfaa , Q' 9 W inv a^ *?flc*tfl 5.^c^a i a'*ns*i ^w* nw, *rtf 

ata ft wta ^v aa i s*k ^apia caca sat Sffr® i 

aliens canfai vs «tfk ^ira «aa wi i ^St to cs, vtssj fraarcaa ca$ £to stcv cam 
cstv css vs's as ^ants cams cutvitst smfai ssat^sfas aret #ta a^ftv reaa <£& st*r$ta 
a% i ^ vrstcss vnr w, to >m arena ftev av cac* aTasvtfos vajtca «rta static v vtot 
aistcat i 

Sfl*fr « $f%*T ®HHCH fa'H ^J<KtS 

ftra zk«?H*i Jtcata sra st% fcitscaa wsj ft»i3)si snna diRuj stem ^ ftafatsr avas 
v*w i 'sts^ vaa w fiHwRa» #a (3t% wtat ®faa) i JJiacvfav #k S’^atscas a'sfacv 
Jiacwcafaa sea i 

snvdJfihiT caev to fcf%a « veav artta cveat 5tawPi^ #a a^at aia acnca i ^ea 
eweatt^ ^HfRatteaa ^tat JJtawR^ aja ^itaat ‘vcaca I ^ftc^wi ^ar. ^atfa^ 
a*paa araea Uwwcaf^a aaroea ^tarcaa ^Tca atro aea ^ircaca i f^«aa«t « 

^c^acwania c^Ha zienW a*cs fitaewf^a 1 ^ta ^iiaa ^ai as i 

JhcwPW fll% : at^cas l^a Rcaa a v at^c* 5 *jwi sicaa a^cn >^aa fcaaiaa aia 

v«w, at ar^caa arftaf^taT aval JtawRv aaiRa^, cs\5t, vtaa, 

^va, aiR « ata ^ataa aar vnev i 

StawR^ Wa : %a stc^Hcaa atarca %caa ajatw atoj caaa ®f%a ^ vat ^a, ca^atcv 
iHwfa^ 'Sf^n aea i R^Ric'fiJ l^^a^ c^Ha senta vea »s^TK < ?iR*^'o ^la 'Sfiacacsa cvTeaa 
caretJT’jTBfea aeaa vaieaT as i 

vaaev SracvRv ^t%ca ataa® vea mt, 'ettara, ardfkt« varv sfawtfft vea 
^ataa vat wi tro, aa e n^st, ^tat, ii^cSicwa « vtWt^acaH vro ca T vtRat vat ava v«w 
fiwwRv §%r ®uaa vea i v^an aaa a<J« ata ^joffia ar®t aentos ^ at^ata ava acaia vat 
acaca i vaa acax acac^- todJt, 'statv, ata;, cafa, ^wtvR, aatRa, ^s^t, "tat, ^at, ak, atwa, 



^It, TO, TO, I tJHwPW tort?T ®«1<H TOST TOT ’Gc.^cGlfl 'f* i TO*T TOW 

jjfctm tot i ^^51$ to, 4 faicq tom sw'w* ^fiNH ^faj tot juto i 


^ zl^W <Js<Ui 


^w®>r sto wfan toj i fas 3tft® ^ses a^Rtfro totow to #®tfj too 

wa - *^ tow m fa*w 4faM $^5 toj war <u<Mififa vm «^icii m ®r toi tot 

i »a ^ TOW zfbu\* %-Mc-q «rtfajvo ^t*«. TOR #fa OTNI 


^fa fcjpJC-t OPH #N JJ’jf^t® *Nfa TO$® TO, (7T$CTO ^Ttfatf <4 hT Wirt TOW : 

i. : >a w^fac® fcfawa «ie*to ^ , TOf> c^sr^t, to, *ti®t ^*ffa5 tow fa%^ 

^Cl $®TTfa 'TOR TOTTST rfPK « fanifaft *lQwti ^WM TO TOI ^PFTWCTO TOT 

^JTO (dt? '3' 3 TC*fi «i^TOI TO I ^rjptata £lcojc^1t> *TC3J $*T^$ SfiltTOf 

i £tt® , 1 SfatH *lfal® TOi ®flUI*1!U fanfa$ 'it^cscH WFlRcJ^WM TO TO TOT 

3.C^ iH JFjfa VZSI I 


®fa® WTO^W ^faCTO ®T® '^fa' : C^TCW <*U $fac*W fc's^* fa*f TOft $f%CH SlfasJ*W ^OT fawt 
^C'ld W faWTCTO 'it^^'l xjfT>Cil eric©* $fa*T TOT TO*T TOu&S I ^®1C<J TO, TO, 
tvofi^liflr^ ^ci^» "Mj* , J*faP P»H^H fc*]® WVS \Snhi TOT TOTO I 

«. YR® to : #fa stcto toj sr^t « aanfa* ota, M, to ^®jifan 
to vm i cto=t- ^cW«w csm cm& to® ®tc*r toj crow sw 

fapfa^ft faTO^a TOJX TOTO 'oulf^C'il «ij|Pi« nj*iteu "TO ^micr I 

WI TOJ faWM ^ TO CTO^ C®®TS CTO ®;JV5VtC*W ^f^BlM TOTO CWIl 

dtTO*i'5C^*ltl 

8. ^TOUl^r^fa - : TOJC^J ^C6C*« R«1^1 ^tRI <515.^1 ^1 TO^ ^ 

TO ^SfTO < ?cflc^ r i i >ilft) A I 

<?. faWH ^JBI Wt® : TO3fa (7TORI TOTO C«rcifD-<PJlR *jf^^l^ %T 

"TOICTO *llt® f^ f faJT ^JICSll^H 'O ’SfjTfa® TOin SCT I ^ '^3 I TOCTO 'blench 

■'UTOlfa , lfa< c^jcTO v =l' i afa ^I'TO^ I 

[ b. dfafa^ : TO 1 TO- 3 Rfa, TO n ■JC»fa« *l®wf, ^HT 

faro*t C^IT^ cHt dfafa^ (SIT) ®to-i fasn*f tot to i ®tto, fafaf^pr, 

ST^TOS, «JTO$TOT, Jf^fa CWT 2J^fa <!W Sbfaft I TOTOCTO TOTW TOfa® 

*lfa SCTOIT Jifa^lcin *aTO*T toT^t TOfa?I CTOTW ^ SJ^fac® Pi*ic*1u TOI TOW ’TCTOTl 
TODRI 







fimwft* c#ia »i<w>Im acarn *at acam *$nH aaa a*fe am vboft> 

$f%a jfent^s i ^a aw mm '©mi*, todJi, ftft? * 1 ^, caja, ^mt*ft, ^*n, 
, atm, am, atwa, ^at, ctoa, *ir*ja, ^*$b r , c*, *ttaa, m*iT%, faa am, aa, aft ^&t 
i 4*[T7n *iwi, <©ft*ia, ajnitRat « w* atecaift ^ai ^^cat ca chichi aftcaac* cai*tRai 
*are wai 

tof dfljjw amfo 

afe w WaaWT « CaTTO «*fi>T©1 c^t *WC* I 4 ^atjjw gjff ^ftat ft®T%T^rta 

&aa torn $ 3 % aTJcac* i nian* cam-anft awitf*ACMa atamtfa #ta aqf&a arnica &aa 

•wicti afoat c^wtcai acam i RftF m *fat war ^cat i 

i. *ji*Ph $*ama : *£»<ich ac^taa a^ acam *cs ^m^©im bji^Pn at fl>*t ^wh 
* at acaca caveat carfare, ma, w wiw cam cam atom* ftatca amy© 
ac^i 

$.. 1H>lac*aa teaaH'i: $ftia c*an *mPi* ^aa ftca ajH *fa*ta *cat^ i aj9 carter 

*^1 aaaca affo ^ fcataiaffc cacsa cam aftom aiaaja ^sm asm* 1 #a ac#ia acam*ca 
aftfai* 1$%* $ftiAc*A*i $>'5ama *a T a^a acaca 1 ^aft> caaftftfta *sa ftl^am ajays "^a ^sa*. 
*jtaia cafficaac* snafiwiw $ftww*a acam *ca *natac* torn arnta aacva caaat ^a 1 


vs. wati fcaataa : RR 3 aacata aar- ^smtcafta cam iH^pM. ar^caa to aacata S^jiR 
^aataa^ta spjf^a 4*fi> $c*roami f*fa 1 #fa a^j^a arnica a$5^5‘5acataa$jrami ^watca's 
*a ac^ 1 


8. auiflmtcaifl?* fcaataa : *a aacaa ami 
*ca *$atca <*i* ataftcaab 



waj #ta acam 
ac** 1 <fl^cata acaj ®«acawj caf^Ra « 


e. ^aaffta^ataa: aRar* wn cam am^® ^caa taiaH ftc^ca f^^ierfta. caaa- 

*jraftror, caiftcaar« aftraw, c^ca cac* ajica^n, aft am to* *ftPn ar ^tonca ajays ^a; 
aaif^ a’ja atwai to* sr^T a^n ac*a aiays ^a ; i^ia\ ^s Rmraca t]|aPi*i ara^s aa 1 £wa 
a^a *anca iuaa 4*wfta ^ait^® « aiwiawM ac^ 1 

b. ShwR* at^t to* <ma *maa : ftawRi* at% ^Taro arnica areata ^ to* 

^ia * 0 ^ *ftaa a^ar Ta 1 ac*aM^aiaa*tf^acai 

^ v 1lPia> fpj S^aca ^ 

afTwa a^ ^amro a*i ac** (i) aira ^am, (^ ^5 tomti amt (vs) cam 
atot^t *at 1 ttoaj JiatbPi* c'svst ^itaa *at aero 1 aa at^ Wta am vse ara a< 5 « ftfeana 



ujRJllJ’iPi'i nfwn i ^ , °i'olc < 3 *ttw Niflfvaj<? csTC’ts ^ i Arc 

wjct tvovpkiwn tot 4^jt. -i21c«wj *h*t-^*j?t dte»*jk<? ^ifa© w awc* &R5)*i tot « 

•rt^wn •ic'vj £HcbrPi4’J^il tStita* R*PT ^uiCR I I 

*Mc»ra ^ ftp*rc *nr^ carter v*nfc <mc^ aftnr *whiQ jjnnf^pr c«rc^ 

3T*1 ^d3TI IjHwfw ^n«0^r *TW ^flW nI^ws 

3CTO%T carffo, »ul*cfclwfo*re aT’QflT atc^I 

^WT» w SPJ^r <V<&}* : ftp? ^WB 5WH *H®' I tf?T 30$ flCtiCH W « 

C^t I ^CW -'1*143 HHlft< KIWI'S ^ ^ ^T*TTOr W 3JTI 

C^HR- ^*T CW "TOT, ^ 3$® W ^ I ^pWM 3RRP# frsfol W»ff 

HTflt *TMT fl^OM <jt^ct»tfl?n smlfl W *C«l I Prcjj ^C5^n» TpWI'5 *J«J fcsfr ?P*k4 JfOTC 9 ! 
<*f*n <wn $c*ii i 

i. WT: Wf ftPTO ^WT 3JI ftPTO ^Jldifiiui Pft* fcvfjf 4*Wl$CJ« I 

afar : c^ci 1 t$?r ^ *if^wis *j*i c^w* aRd £vsf3 ^r i afts «ul<?cGt3«i 

faro 3tjn*t ^ar ^ir i ^us af^rara to, ^ « *otu 'sotm ^d? i ^srr^ aft?r $WfFH 
W*Q $v©lft, ffM, CHUHTCilfc « ^WW) f^TOl «fl$ TOW *lPRT ^TI^T ?W 

\s. ^ : ^w nii-^cU'w *ttw *r^n «n*ro ^ ^t v»^«rrSIu <(Rjg^j srot ^or 

®vfl*T , i ^mj! *rftr I Ul^ ^JlPr* W^jtT ^jR5 «FGSf ^ i] ^IWif^vS ^TOTI 

4P*ss *ml%^ ^jtctf^n *ttw ^tt ^ i ^r® jta ^ii'jpn 

'Q < 1K^ ^ ^ Pl^jl i 


13^, ^5, »rmT ^iiPc^fv^ c^rc^ 'swst^lw* "i^t^ ^ni 

slill I 


SJfKW ’•TOT VOHPw d^v ■ p t v ^^ Rjj^t— 



c^iwhl^f (Serology) d>^ ^l£l 7J, 4^. *iHk^ fBf^vo vskj %^*T^ 

'oi’lfll^lc^ "lif® <?<! l 


^T^T ^ 9 T 3 5« %5T 5P#*R ^£BT SfWW « ^<*lH ^ «HWIb*fl WTR ^^lt V^Q I^R 3C^H»T 3^ 

3CIJN ^d?T “R5*oli RtciN SJC^t” 4?J C«g»k^kwk^ «Rf^® j^P^pTtfl wv}* 












±<\B 

'Q WPff I ^ *?C®1 WH^C^tM. f^'i'C'P l 5H 5 fl?T e T %»T *Pflt 

I I^R (tfi#t ^*T I 







f. >1S 
*t. **fl> 


*J. 88 ft 


*. cJHwiwfCT ctT ftre qrw ^c»n- 

i. <wwf*raro « 

ii. C*ffc «'STJT’lc.^Pnil‘1 

iii. ^imfwsi« wrsjftftrrm 


ii s iii 
i, ii « iii 

foiflft C^C<P ® 8 'S'GO ^TTG i 


Pcb<J C<Phft *1$<P? 

i ^ ii ’J. 

*t. i « iii *i. 



A 

B 


'O. ( 9 4 icn fwift fawn ? 




*. DNA 
<1. CfffCTTCBfW 


RNA 



3. B 
3. D 


8. fftara crowf* MiSifosur 

3*. A 

3. c 

2^3 



*. RNA 43 <J£3f TO f*t3 i 

3. DNA $t? ^C3 f®!3 i 

3. C3MCT3 C^CB <33t33 3JT3J1 ^3 I 

3. A 43?. C 43 3£3J fa* pTOt*! 3^335 [<£333 3*3 I 

*. 3*feI TO TO|3 TO3 3*f3 « CHIC'S TO I C33TE3 C3 l?WO?!, TOT*, ^1, C*fc*Pl* ^£33* 
£J®rir»3 C33t« “TO 31 C3*T 3CTO 'Q C3T3«pl*i^ i f^S 3lf^C$ ^TTTO^l §faf®OTt C3T’*1lvi)»t'a l 
C3 TOI ^1T353 p3»U 43 <J>l3 c t TOSS M$°1- '41<J^ 3«it*l3, “3TTO33 SfoOi f®r3 f3f333 3J3TO 
3>3T I 

PSfjPSJl*! 3»|C3> 3C«1? 

3. C3T3 3«TSs ft ^TO? 

3. £tyf+fl> 3JT3J1 3*3 I 

3. 5^3^ SPjfe ^f33 ^3^3 ^1«|C3 313^5 ^f.3CS?? P^533 3*3 I 



aiMfc* #t<W 

’WR ^Isci '®foc©s smta ^*lf?$frN ’fNt SPTRf, ^TC»TT ^rWUJ, (Rjf^e, &W, ft>% 

®RTRT I '©f^C'Ofl >ll^lC<JJ sJT^T W ^mi -»johIt. 4?T ^?T ^IKW 4iJ 

«na c iT fto® i 4$ ^WHFt '©f^c©* wh wbt 

ftlffe'A *?CJ5 ^*I5U CUtW f^CBf «j^sH •^W,*HJC*W ^ICb'fil 5T® ^Tt^HJ <MC< I 

4'^om*it^c ,, tw'5irsi?ir- 

• «to jiwmj smn <m<ivo *irk i 

• <mfrfa?j ^R^nr»m ’irk i 

• ^m-^rs ^jtok j 5 v tc i Ji^ i^il 3 c tTR' <ww 'irk i 

• 'sf^<s ^ sfout ^jNjt «w *trk i 

• SJJvsjf^ '©Iv^ f^C^*lC c Bl <1K*'©f\j>'«, Sjc»r1c^?3 ^*i1 ^UO© v fljK I 

• fail's lift 'Q faFfPeinft-^JT <uWIT *PtfC v © ’IRK I 

• *Wti1 f^K ^KC® «|MMt I 

• ^wiRsf <mw ’tRK i 

• ^ftPWPT <3 (PIS <3 <U<J^1$ ^JTOJT M'S ’IRK I 

• *T^ ftfik sjWJT ^SO© 'llJK I 

• R'JJC©* «iwh ?m\ TOC® ’IRK I 

• <W stfi^c© s.wta 'S v Ic<jI^i <^31* <u<i^ls aS*i4*i <psc© v fl*K I 

• ’ffltTO WMJ fatJTO SFffa «WC© ’IRK I 

• '©fiJt'M *1*1511 CatW *l^«li TO *U>VSH ^?K I 


f&a ^t H«*f1 'afasRT ^f^TRl W*tf '©IIVSI 3C®J^ft; UCflM ^T ^ftCTlCMS SJ'IW <J<KK *KS 
I faCHI^C¥ <4 <JCtST53 <fl *rc£«l1&'*ta SJ'S)^ ft>3r CATGUT TO*ITI 


C<PK 

v if^<iD 

^owfN wa 

blft *1 *J$b 


Hf- 

H'l'l' 








GU*J GH*^ ^T GIT*} <T* 
GIT*} fstet 7 ^ 

«nW5lpTlf3lU» 

c^hGlilUls 


—WW— 3it -o 

—vy/c^*— —w/vj/— 




«fWC^ C*PIW <IJftTft tw*t W 3fvsW ^FTT 4^Tf*PF 

C^1C*M *W?$J I f&3J (^*) ifl C^IHI $,C*!I I ^JlktQoa , »f<*JJC'a 

<H$JC3j! W*TT Vjjfi^ *rf^ W^T ®Ilt4 I OlUlQt^ft 3ff*fl<I e fl$ ^11C*? I 'SUIMI'b, ^4ft> ?FTTWIT5 

« ^5%. ($C»I&!«1§1?) I «TJCT5 « WWT^t TSffo ^T I KIWI'S 

*R1^5I^ tfW, ^TTFWS $,C°1I ^11^<}» I <}5lblf<W> ?TPTT?jf^ f^fffURT ^C^l WWTTT®' W^TT "STT, 

'SIJIWlGb tW-OS* ^ ^ I ^WI «|JTMHb « WtWTGbfl ^*fj ^5% 3T<fol Ms ^ [fog-**.* 
0>0] I «fl ^<*(ITI 'SMIMI'b ^ *JfWI\bt* *lt<j«!il§) ^5T?J WT >T^ ^j?PT fajp!, ^ 32J I 



m 

Q 01ZI?MI3iMlZT» ® 

("0 

Ttf^/5 H<MI Tt ^|v5^t OTtftt, 

'SIWIWsI ^CH£<W <il^C'®5 ^5%s >^13 ^T^ I CffPBH WH ifl$ ^T^ZTTN C f TG'?TT?I ^ ^^T 
5U? *J^M CTOI •T^ S1 TT sfan ^®T<3 <#W«KI sr^nfft WfTt 4t ^TOTTN (WST 

"5U I 7 TT*fB c T®' <j|fic® '®fo < s ^WJIPlfJ «MJ M* <*31 ^Ic*}^ *TO I ^ra'T, ^T ' 3 T 5 PTTT ^ ^5t> ^ 
WP >llW ^ ^T *pjH ^rw Sic<l, *PSM b'TC'S ^1 <pc^ l 'otfaW M®I ^K'jc 0 !! 

^fN 5X?J *3lC< I ^T$ 'file's >1 ill'll<5 |»i tTSPTT’T C^C*T ^J5t I fi>3J 

*f^CTW W 5.WC^ I Tjft> ^T%^ ^T% C®TC^ 31^ I 

R«W, ^'5}-io' 5 T 



dl'djft* Arisen 


*«Ur 

ftcb ^ivS'flf 'Gut%. <a?i t^s cw?n $.c*ii [fb*s (^)j i <$^5 01 ^ ^oiw 
W*Jh1 *FCS 'S'ljHj 'S s 1IHH Cff*R , JIT^-^IC^lJ, foPSifaS'H 4^R SJWNS'fa ^T% ^T 

*tWT3 OTQWT "5U ^T (^JTC^ OTt I 



3M-*iwft 

fi>3J- '©t^S 


'$M ‘jftrS 4<Fft nm ( 5 ff*ffS e t's m 3108*1) '-ilff Vfiltfc f^RTC’W ©Is ( 5 ff*ff?I e t' ; s ^PTC®f 

sow) i ^t< w v6 ^5Tc?r c'srcO^ 1 «ff up i c?rw 4$ vs rare* ia ^ 

*E?I T§\% -|9lMf! fttff ^st^s 2HT5 ff*TW W £ <lQw <3^ ^ 5 %?F *T^ (shock) *ffFt I 

^XQ 5ffI >1l*JW t 1'4 W ^ ^xeslpls ‘FI'S? *FCS ^$TST ^ ^$T OS^lS <PCS ‘tflC'F I ftsc''1‘* 

'STCS C«'C&«f ^ «tf£* MW'S '5Jlf^ ?ffW *TCG<jM OT®HT ^?T I 

©isffc fijt'w ^ i ^ri ^t*rrc*i ^lf^s f* f*xrc *r% *t?ib ^®r ftkics f*if*i**r 

^?J I ftUlfl SX© vsta C*4^*i *l$CD I ^ ^$Gbfl ^©CSS SK15 ^T t>hil *FSt m I 

35 C&S *1104 f^P'Ser'Q Rile*? I iffC^ *il^c*< ' a if©fs\$ ffN dR>^© ^?J 1 

^b ^.c© 'ak <jc^ m i c^r^fH , ®T^ ^ fsl©^ "int f<©\$ ^c*j m i zjc®j<p "Itct 

»r^J ^f* f^W sfft* I ® v iess Ib6i) *(Ht <3 ‘*W i 1!> JJT 5 !-*i^c<JW 

<ym&[ ^coti awi^w^ #t ^s ms® ms. siwj^tU *twt?r w*v 'armw 

^WR! ^b" ^T ^OTt W31T ^T£51 

-qlfvtoO© vo%cvo<3 ^1% ^T *W®W1 *$&* (7R ^oTC^ ^TW ^TOTIR 

^?r c-if^c^ l<c“i<3 w<? ^ i ^*m»j voic^ ^rtw c^iwi -h^i^ w?n b»rw 

iff I 4^5T ^&iffG Tfttes TOT I mtfh (Mf^f^Hl^H C^tffT^S) "ffT Cff CTOff 

\3|"v*n;^ ^IffT C^TvjpIcHI 3^5 ^Cff I 'WJ 5 ^Tff ^ #< \M<P ffHtff'S <ll<?,lf| <F^| ^ I 

'aiC'I^P C*UI& STHf^ C‘F< > 1C < P C^3JlC®K JJP^tQBI fe'Fil f^TCil 1>HI ^ I \s|fj C*H *ff 
^5T C’RIR I ^I^T ^ •WPW WHte Wiff TfCCffl’t f^R>'o ^iwi I ♦J^C'W 

WffTf^ CW &W, ^6Ttf^ ^BRI t^\5«r <3j«W’G W>^o WS I c»ff® 

f^C'* V 1ICJ5 C^S 7 ! sisals W5 $CS I 







(Electrolysis) 

Cult'll 3*3Cfa ^*JT v fif^ c s S!PJlf^5 <PCJJ «^HC*llC4 <3 Wft|<P WTT f^5^ WR 

TO I 

^sf®^ 3<3ic?,f3 gro?r (7i a^fUc^ g$ ®rc*t fo&9 3T Rcjrm to ^ g^ rt Rc^oj 

33$ <C3 I '©t\j>«, gw«J 3C*fJ *HtW^ 'O ^ fc tlW^ TOC*R TOJC3 SKR X°1 I - H< P 7 T ■*!$, 

< T'C?J<pfb Pmc”!'** TOT, 4^5 CsptTC*^ 3lf*T ^5Jlf^ ^5%<s 33 3t ^5%^ f^RT 33$ I c<J*J»i- H 2 S0 4 , 
1IN0 3 , CuS0 4 , AgN0 3 , NaOH *BJlfr 1 

®ll*tol Wlfa, C^lcil ^Wl 3t (Rl’fSjPTF? TOflfaP 3*3TR $(^££3$ CTO 3*3 3T C3f*t $£TO3 j 3 
3TC^ vaj^c®l 'OlC^ TO*1 TOT I $c®1 < p£c # 1*1 3*3JT ^MRt<Pd CTOT ^STTOT ^>l£4 *RF5I^ TOT3 <JW I 'TO 3f3 

$««&•« 3^tt ^ifac-w cro c#r - 5 $ w m* *m^3T 

$CTOJaC3<q 3t3JT ftSf^TOT ^ft^a C3fGc3U 3*333 3313 3tC3> I 'afi^ f^ITOR VC3 'af^ 3<C<P 
*H|yy«P <3 Vim* '®il*ic*i ft'&tf TOT ^3 I 


3^333 iwi 3TC3 'af’^'s Rc^ItoR 3TNII £33 1 'Sr 3ca, >i«P3 
^f^T® *Msl 31 333 Gfl'a)?J dlffi* 33$C < £ Wl *MW ^5T 'TOHlf$T4 33-3fsi313 *Rn$I3> 'Q 

3T31W3S TOH*J>$ 'TOC3 fa'Otf ^ I TOH^$ v =(1«*i^C 0 l)<J 3313 3T3 3TI '©W 

ftt\m to ^fjjT tor TOrafro fttam to ftps *01 ^nH^pir toto 3t*n gra 

C<vh»l?J I 333 'anc 0 is 3C3J gfi> 3f<Nlfl 3^ 31 vafosqR CTOf W£33 ®t^2RT5 ol°l*i1 ^1 ^C*l 3T3F5[^ 

tor*m m^m « «rw ^nwrc®a fw ^1^5 ^ i gt^ v<t 

^1%?! , ®1^2Rt5 gft; 5lf I 


iHC*ta Rca^c®t^ ^JNJt 

^mus ^s 31 CuS0 4 « 3Tf3 C3«Ut 
i CuS0 4 *nto g^sjs to Cu 4 ^ « S0 4 - * 
sn [f^r b^.o] i *ipr gf^ 

'aNIfl 3f^i> 3f3 31^4 gf^T 31W C^R 

3 ^ ^ ^ Cu 4+ ^rms^i TORrc® to 

■<PT1W1® C«R?P gfl> tw^r SEtf 35^ vim 

'ohifl < # c r$ to ^iiwita W 3 T i so 4 _ * 
«ihihwc*ii mgi® m\ to (trtcr m ^ 

(^NT^T (7TCT gf& ^*1^5*1 W 5 ! ^ I 

f^sl^a S0 4 '51TCT5 CW Cu 5m TO CuS0 4 
^,3^ to i CuS0 4 tor gro gf^s to 
gro^ 33^ ?jtw i 







srrarf^ £taci aR^, 




CSST STS CS, g^t CTO^ CS SRSR Cu SSJTRTTS SRT SS ffo CS$ ^faSR Cu mi Cite CTO 3 ? gSR 

tot mcs i c^nl? to to* micite cro? atst wwrc® wsr ss, tot auichiom as sa£$ jp\ ros 
stthtcas as aaJj*j$ gRj ros 1 Rg aRws gtt> a isrj <wcg ^u chichi RRs stjrj £a$ *cg 

^TTWTC5 'TORT SA A^S spj *TST TOJ Rf S0 4 * SIR* TOT Rt&S! TO H 2 S0 4 $*HjJ TO ^ O-, 
^TTT>T maMCfl C<9c« STCSI TOT gSFM SS<J ?R1 J&S STCS I 


b. aRs, TORS (Electroplating): aR*. Rt^pR 
sRsts chichi sigs? «ro '?st chichi rojRi 

tor csotiic* aRj, tors shi 3ttsmma cmcsr 

ST^ CSSS ATST, CTO, QW $ATTR Res £aR RRsw 
TOa!^ <FtC*f $■*! asflla uQSl Jj'Hfl C'RICiM «fi) ^CIS S^S 
C<?!CHI CSTST, ^TfT, RCTO $AJlR VflJaH ST^M TOR CStflT 
^S I W <$CA dc»r1 Re's ^ca c^rfU gs <6lc»itelca ^ ^ 

TO *CS CAP&iRSTCSS WWI® JRR <71 ST$S TON (*"<><*) 
RCA SCS ATC* mitite TOT SS I CS ro$S 3^%??? 

'AM CHICHI b 1<C i M g«M aR^ g^T RWW SJS*M TOT 3SI 
4SS CAf*5[ftSTCS5T SCSI A%, SRT5 TOST TOH rojS 

a% Rcjsc'ts tot stottca am a^s ^aa roja tor 

to?i 


( AV 


r 


.Object 

(Cathode) 


AgNOi 

Rn-h^.s aR«, tors 


aR*. '53^ (Electrotyping): ARa, TOTHS 4S*fl> facia TOtRc^ $c»i(Slt>l$1ST > ST ARa, ^*T TOT I 
ARa, frosss smtRca sto, a 3 ?, scto $ajtR £aR totc^ 'sf^ ^sr tot i ^cms crj jjtoi 
(.•RllTJ giSTS'T UT^H ‘PCS CVTOW 1R C^fGST 5S I ®gCS R’J 3JWT^ ^0^1 Itf^tCS 

''fife's gfSSTft S^ST "5S I viRRS SRTS ■il*ic<?t> gTOT S S TTWT'S ’‘Ire fTOTCS ^alCit "55 JTST. ^RTS 
Htec^ mTC'TT® RcgCS SJS5J5 ^ST W I gsRS ¥C*n , 8fe^ 3ST5 b!*ITCT OJTCVS ^TCbS , ®gs 'ATVS 
3HS ^ca I 3C®R grfSSt>T 5H ^Tb ^.cA Rftl ^RTS a»lcg STSSTS ^ST SSI 

A. ST^ R^Mi « C*TT*R (Extraction and purification of metals): SR CTO? gms'f® c-*IC*U *TT^ 
^fSSJTT gTOTT STS ST I ^CWS SCSI SHI ST'JS <TO? SIC4 Wsfifcp "TOT I , Af^>'s Rc^aCHS ST5TCST 
cross To fSSTTS « S51 cross SMT STS I CS msstss* CTOS ro? fS^RS SSTO5 TOT CSft 

csF^fs^Gia ameste fscros sts^rt ^i ss i cs roj fssrgs ^aw tos ats c^icst sscss garo? 

gs iiiroART giACA *11 cite frorcs sts5Rt ^st ss i *irs grots ssr fros a%^ aro 5 Rst 

STOT mssR^ CTOV f^S STf RstRa tot STTCSTCS sR»A 5S I 

8. C^TCST CS^R^S (Testing of polarity of an electric circuit): c<pIciI RR CS^S ST^CSS 
gR aic<m casi^jIT; sstars at aR^, Rcuiscror STSTCSJ R^S ^RJT STS I 



toj fa* fanr ^ ^ oto 5T 5c*n i '45 T 5 o^ *ii$t*w , ®rs ^fl> fa5 *nfar 5Wj 

vjslcil 5t*I1 I ^S ^15 g^C*t y^slc*! Pftf 5ft5 C5 'filWfl *tf C5E5 t5 CTPt *lfar*t 

^JrtH C55 5C®[I ^ , tJT^ ^J^UjlO^H 451 Jf >6tafD ^5W P ^T5 ^5*15 U'dfD «H'4u<? ^515 | 

fai5lfa 5t cwlw (Electric Reparing): C#i*r 5*E5 51H5 cirjto 

W 55 I 4$ C^WJ 'O'wjfl 51 *rt> 055 OCIH Sl*ll W$3 "Wil 55 I 45 «f*U 'SUf 

Rc3c<u vj^lcil 55 451 4E^ <wMI\» failw <imls W 55 I SJC5WM 4C^ <5*5 '51^far®0 5fate 
W 5T5 I 

5*1W^515 5T5 4W 3T5W WjJf'ft 4*1* W *W1 5E*TI CHICHI ^5fas, 55 Jlfa (PKWS C5 ■*lGU'*1 
'fife's 1% 4J5 5t **u *tf^c v * 0*T*t, *m, 4tfa4 i ^♦iHofa© tqi 'stc^ 4C5 i 

ftcjifaufG •§! ? 

c^lci! 51 5ti5 ^ arc**^ fa55 ^ c®^ 5^1 5fa 45 55j fa5 45* ouifawm 

^ swifts 55 «C5 £ 5CflK 4^ «5fl> I 

4^051!? = bc®i*$x >^jtfHnw 

^®fas ^5^4* fac^fOUll* 51 OPtreUftfc 2W45RT 5151 

b fatfTt , 05l1> = booo 05lt>5l )o ’OUlT? 451 
i OFTf «5lfc = lo 051$ 

f^Tt^Ulfe-^t 

*T515 4^ «5fl> **Wt*1"1;| C5W 5E15 54jfa5 45 5*St 5C5 ^5%^ SKlfa® 5£5 C5 afar*f '®%'s 
"ffa *•€ "lfac$ ^ # t1**'8ft'0 55 (C4'*<H 5lfa ^*1C^1 '^C'Tt^ 5t ^Tt ^C*l * r ^1r5’ *tTGT5T 515) 'Sl^ 
5C*ll 'Q5lt?- 1 »HJf 5C*T | 

i '«nl'I>-5*Cl ” i 'Oulu x ^ yj^t 

5t, b f^C»lf05l^- 5^ “ i ooo "051^ x N3*6oo C^IC^'U 

- Vbooooo '05fl#- OK3F& 

- Vbooooo ^ 

, a(t"va^lt'i^8lC<, 'flu's ^I55515C^ fac i lT'05lt?-'5^JT ®lf^5T*l ^<1 551 4$ «WW C5l^ ^ij 

(BOT) 51 ^TC^FT 9 ! 5C*11 , 5T55! C5 'itit'iK ^5! f^Tt5 <w5l 55 I 

s5f^ 

'5T551 5(lPj t ^M<515 S^Ah 3t^ 5TC^ '5T5TW5 5t% 5t Slf^AlC'W 'sf^ 5<3Cbfl far *l6l5 I 
^ 2jl^4l*1 sfo ^TT 5t4 ^51 C*$ 'ac^lSl «(l*wl ^5^, far ’ifaiKr 55^5 «nfa I 3 TT5l5 e T« 5]fao 

*it^5 55^ “ <jfih© 'ol^s x gf& ifj^c^ 55^ 



dt'Ojft* ^<5Cl 


btr* 

'fldlC'i 'oullJ 'Hilu d*H toc*i ^jlih© "iRt ^.w ftjjfl'fs 

<jfl)\5 - (■**'©1 x >pnf) «utt> ^JT 

V*F5T x ftc*i1w«lt> ^t>T 
booo 

booo 

^6<JK C^ICHt *JCW ^»rol *1$.C8f$ ^t*RlT '•file's 1 f% <JGM C^Rl ERIE'S *1lt^ I C^J^H bo 'QU’tfoj 

«5!*Q Q ^U3 bo ^ju ^w? 

^iw wif*r, ^ ^ (^jt©i x 3jsni) frt*ii'Qin ! 5 ^5? 

=--- 

booo 

bo x^XvSo faOTT'OTfJ 
booo 

= *> Vgt 

T[fa 2}f$ ^of^ltra ?j*f} \r UT^T *F&, ^C< ^*IH 8RJ CTlU <C< 

=^Xbr1W 
= ‘UT'ppt 

V- ^oW-^¥ 

bfy'o ^twt ’treJJBJ W*U 'dPET C*J ^ <imta ^BT ’ttw *WJW ’TIEi' V ^JT. W (H4\ «ttt^l cult'll 

'lieu 3Ao V ^1 'bo W cm ^^C*! C<T^fT ^Ao *n4^T TOCd <l^ft> ’WCbCJI 

ctPt 'ftiM ^*ic< srft c^c^'fe bo ■iftf , ®tic f ii 'Q ^t*i *if^c<® am i 

<iwtc< *wu*! shc<w c 7 ^ <t*g^ <trsut ^nc^. i 7 rt*rt**t <\^ <t<^tc< ^®%a 

ifi ^ W'U ^VlC'i vfl'flfir C*lR>*. ^HWu <3J<Wjfl I 'iJ'lll^T C^lf'&t, <HJ <U<J5jWf5 <?C*1 

«imtfa iRweiu f^p c*su? as i ftcjj ^ ^otgrj 

£e»n ^ ^tt i 

*iWu 

viT^fl> liFilfttf ^ 2MCV f^lC'O *f^E»TQ 7 lT*fI?I c f <llc^ CTOT I 

*IMWlH ^ ^1^ ^J*W,lW 'Blew '■of^S R*l I ^E»T ’RfF *11dU I 

1 1%?T 4J<^1* 

C5l%V^ 5?HT ^1W ^st "5RITO ^ I ^ ^NT CW 3t^ 'iftklCU ^ 



3t*TT53 "tfaqc'i 43tfif C3ffc\ 513 <imta TOT ^5C5 C3 3fiUM *t% %y ^5T ftt5 3% 55C5 Vo *[W 
3fa<W 3TC313 CTO 335 I 

•Nfl jwft 

« 3ft 43lt^ C3ft\3T3 3J55M TOT "ffaw *331>TJ CHIC'S 3lfaTOT #i5hj ^fMlPHJ 035 «TI*dt35 Mfl'Bl 
v»to 3lft I Vt53, ^Wft ftC5 tify^tonHC'M w *$MC35 035 ft^3 Sft5ttf5l 3C§ I 

^ifivsj^sifl ^3 

43lftf C3ft\3t5 3WT53 qlc^fl CTOJ C5ftft3ftCVl TOT ^ 3WV 313 3fi}'©j« 55 I 4C35 T|M >q|<^fll 
3r33fti50 3ft3T55i 

^rtfaprops) 

'oil^Pl'^PT 5C31 3*0515 3T3T$ I ft|( 3tfa 'WO 'aK3ftv t 5l£< ftflqfiq 

310315 43*ft TO3l*f l 4$ ^l$Pl4C3 ^1^1 WJ JflWt C«Hl«t>5 C3IV ft»J f%*J 35C35 3ft*lT 3*051 
315 I 'Jnl$ft4T35 3TO 313133^ 3T03T5 *ll^c*w ^TOCTOI 3W1 55 I 

4fr ^5 f$ft 35151 4l>*3 ft* cWftWcO blW'ft 5315 W&\ WTC 3 ^ TOT il'olR^ ft^JFWlW. ft*} 3ft?T 
^ttto *5re$ 43 3Ji3«33 c3w wtf% 1 «u$ft4TO* 3t3i53^ 'anrow *}t3 <j<^a vfewa $33ct>5 tot 
*W£$ 3Wt I 

4$ $i-ftjtft 310515 3131$ 3*35 'ol^'kffhK TOT 31313 35 TOT 31C3$ 45 Vl<fo*l TOT 

43153C5 3TCV W3*t 45 3jftlfa3 TO? 31CV I 4ft 4V31C3 5T1®U 1 3]5W M»IIW 3>3I 31WTC3 

313 CVlCHlft *jft 313 O *jft 3N1, ^11515 CVlCHlft bWft 3t3 O 5l3ft 3131 4VT31C3 3$ 3ftTO 

t)WOfi 3TC31 ^1313 CTO31 , 3l$ft43 ftar 4 fto bPllMI 3151 

W*i4 pt ^H$fci«Mft<qii ♦treimr^Ttrfft (ups) 

^13$$13T3ft33 310513 31J11$ (UPS) 5CT1 4Vft 3J33J. 31 vsf^s ^33 O 43*ft < ?P*1 l 5^1Cflfl 3C3J 3MIC*fl 
3tCV I 45 VC3 v sf^>^<lC5. ft*} VEc*! 4ft 5131 vft’tvS’Elfl bC.3 45?. vft'tSUlym '®ft < i2!J3TC5 NcU *5 I 
4ft5 CW3TGftt55 53^5 45^ | 4 ft 5J53TC55 VC 1 ! vPhSUIuw ^5WJ5 cv1c*ll , V% 55 

3TI VT5*f, 4^5 Vt^f C*$5 TOT 5t5t5 W3J 3C5lW^t5 355 3f83t 5t5 I 45*ft $$f^43 4 ^5 fvblft 3T3 
3TCVI 53T- C*vftvl«l«, 3Jftlfa o t35BftT5 I •qlvlcfl 3t*T5^s 1^5 55C55 W^43 C«WT 5151 53T- 
^3^5, 31^ KtOrefts- O '5531^5 5^4^ | W^143 45 1^WT^55 035 TOT 3f3T3 c F$ i/5 
3ft' c3cv 5 5ftT 3<fe vf^t®^l5 513T515 3515^1 VC5 I 

PlC^5 ^PT « C3|\»C-|R)^ 

3Wtt3C3^33C3CV^33^TO551 CWlfl ^olc3 ^1$3^33q TO55^51 f^5TOT«35l 
51WIWC3 $33^ 5C5 3TCV 3t3W^5 3lf^35 T 5, 3Jt3 Sf3jf^ C3CVI ^ ^IMc-ifl W3J C53 
5K^5 5S5TI 'oRqjt'o V53T CTOP 5H3TOTC5 ^s3TO15 «RI 3^ 153E5I f^ 5T3 CTOAfl 
43TVTPS C5 '5^3 31^ 'StS ^B33%53 CVI3ft 45T, 03TC3 ^I'ftlW 'St^ ^3jJ TO 55? 51WICMC3 V$31C3 





ib-8 

c *i sjWr tivifos ^ i£nr c*iMiflto jm *ijpt, c*iMifl>* ^ *nft i *m 

‘‘JfljtStolw 4ft 4>c< fcvlWtin d^Ks wc*. I ft^ 

fiv&M *1*1 

*ft4llH'OlW ^1^, WW R^O»H ’q-^D^C^ PlC*t 4 »PT ^*!T ^ I C*I 'ififtM 

$^hc*cti ftsft ^t* Twt^t 5m c^ ^ i ^T*n?m c<*f? 

aJl*c<wi t*H^|c*i1« 4RI *r$* $HT ^ I uu^w; 5H5X^ f&5?I ftfrff 4!^ I ft*$ C*T4T 4TCT 

ftEtCfl C*tW '5£<*T»TC< '^'il d>T*f «f$4 ftciJ ^“KJ C4$ 4N3 j4 ^ijc^ i ^ts 

c<piM R*il«i ft’Glw 'G^S i liwtc^^st^s, « <u<^>© R^c'©* »1«ft#*i Wt CTO I 

Pit»®*i wm +m 

b. ^W4£t3 ^n» i 

*. vfyCMI Wl i 

o. ^5^4 4j^t*J m frifllfas faj^ <imta ^ ^C4 ^T CT'ICT j 
8. ^®r *lftGtik ^j-qtO i 

i. 4*4^1 fcjjfl'l j 

*. ^4 *TCFir*f ftft^-W 5 ! j 

O. S v ty« *1»iqc<Jfl »lhjC»l blRuI "q^JlS) $44144 ; iW 
8. 4V« 4*?4 4ftG?J 44JTC 3J4 | 

cmciftx 

t>rfVi'<j ¥*mw vfyco* $44144 ^ ^cn 44 «ri«4i*i ^um ^4 -^<«ju ^?n 4%4 ^ 4t i w* 
cron c^ic^i dwi^w ^ft4 *w<«i4 4*«j $44rft® ^5f$4 <ar4JT4j ^*ii<?i« yif^T «i^ifl wi 

■^ffl $44T44 4jft C44 *?4 ^ '©C^ 44 £J4l^lpo$ S’nW'O 'sf^C'OS 44441$ 4*4 WU5 $ff | vsf^}^ 

^*Uc*hj 'af^'*, spn^ ^r ^ c i nwnf^v^»n ^ i 

c*it'»c-if&*. -<iw ^r?rt 

b. blftll* ^l-rtu i 

R'JJC'M ®PT ; 

vs. f^rc'w w*ira ; ^ 

8. ffyc'O* ^ I 



Rc^v^J *PT 'Q C*lW»C"iRniLflfl flJI’W am "flifVa I 5Nc»& TOTt PlC^5»J *1C^1<3 TORI I t£[?T 
TOT *in1c<* vlfl1\3fl>®lcfl Z’fihv 'm’+u 1 #*if^5^ll *i»ilw* -nfl«nc<p 2 >R>ca Rws £iR>fl> ^Ttoi 
4 <TOlI> W5 TOTOW TOwfl CTO CTO W'ol TOf*T TO I ^ITO TO! TO CTOCffeViiHJ ^ I 

TOW TO{> CTOC’lf&TOfl ’©*1fl I v£J?I <K*1 *(<$ CTO ^CS <ITO I CTOCifi&TOfl 

TOT TOQpHW ©^W WUT CW I TOtCTO ztteA<? wlsci 

TOU , *fflT> ^Cfl TO I *W flic 1 ® C^IC'ft ^1W ^ fl*flCfl TOT ^hRa fl>flC*1 I ^*R CTOCtl^QTO ^RJ 
yC*T TOTO OTOTO foj TOT ‘TOU5 TO I ‘S^T TOTOTOttT 

TOT^TWTOTO^TI TJTO cTOcHRt. © Plc^*J TOW TO TOItnfl *i»jlc«r f^T ?T®Tfl ^U5 <TTO I 

f^JT^'Q 'SpT'T : 'ql^R<? ■T'SJ'Olfl Rfl»lc-| , qi^lfl‘]< I ftiJFs -Tflflfllwfl <u!-^?»>o1 "0 fajrcfa&I 

Wifi TOTWJJ ^Ifl'iC"? *?CflC* « TOTTOTOI I^T, c«iM1MM, %T© TOtffcTCTO® $Voj|R 

to®t c^caj toto flcijcu. i ft&r -*«<&« totto tow a>i*c* 

TOT ftwic* I TOfl> CTOW ^tfTOlfaw TOWTOT f^JI TOT R^OSfl fcWH, ^tflflflK © flJfl^'Cflfl 

$TO I *1t*$ R^Wfl © flmlfl ^T TOST ’TTO flJflUj © uQS R<pH ®lflc®$ HlRll I 

*. cTOlft^nWTcss «r$t*r 

*■ —M'l— «• —®— 

-O —*¥M^ 

^ irf^. RtdflH «jQwn ■iW’i ot«*T^t- 

i. cTOjs 'em? Rw»t*n 

ii. toIa ©*ts c*il3,lfl 

iii. x 5tTO 'em! whifl 
Rcmj whH» 

¥. i « ii i « iii 

«t. ii « iii i, ii« iii 

Rc&fl *^9 o « 8 «rctpr ^5ro iTT© : 

TO^iHe® TO TOI I 4TOT sni^ Rt.jc'oa CTO Ctfat I ^ <pI«cM ^PTCW ^-^tflflT ^6TO 
flif^c® ^i^Rto mRcro i 

'0. f^w Rwm ■iwwi toI^i ctot *JwWi- 

i. »il15 **4(f9 2J<1M, TOI 

ii. Rs C®Tp6t9« 5tf^5 5U 

iii. ^5 %to TOf 

TO-^8. ^WH. VU-ioTT 



dlajf^p wRc*w 


Rt&u c^hh> 

i « ii H. i * iii 

*t. ii 'Q iii i, ii « iii 

8. 3TWI* TO*t- 

i. fajjc®* *pi 

ii. ^T?PT^JT^. jpf5 

iii. blf^tl-g aR 9 c.au ^ 

%cri c^wn> 

i -Q ii i « iii 

*f. ii <3 iii i, ii « iii 

■^pfasns 

i. Rc*l*1 ^Hg^l *IH>l ^flasM >ICt>aM I R^J^ C®08 R>R <r»W bC«l»i I 

*1ca 'fc 'l‘5l aw ioo '<3ii1c5s £lr» <3!^ I ^*t$K R>R R^j*. R°1 wRf 

'aiPic* l f®^ ^K©I«TT ’ff^Ta^ aw (?f& 3o ’Qslcwi TO ®TTTO I 

V5P$! ? 

4IWH -m ^o C5|*B- bo <3^5 CTOt 'STTC^ 4? ? 

*t. 5 jfe $aRU R^tas TfTI <? ^Pt ^ *w^«l ^Hwu W R*T >ar*it'»l ? 

TOOtTO >WJg*l TOW* TO ^n? W»rvw »l'ftl>l® TO I 

$,. R(.d 4 *JU?l C^ TO3 I 



fsaj- P 


fRB- Q 


®. af^*, Rctfa't a!ca <c a l ? 

*f. 'SJJIIITO ^*ic® ^ ^WT?I ? 

*t. ‘B’ BRra shlRa ^JT? l 

P « Q ** <JlR>Ca '^qm.'W C^z C^F# C#t »|p*1liH4? C^TO C^tf^ WTO TO I 



3iart*H WIBT 


cmroN ^ ^ 1 c*im«ii*t m^r, <m, toto* Ro ^prre TOTmtf^ i m 3 

^TfPr^m (T?n^ HW1TO 4W TOJ3 TO cmTOTC m?ire I 4TO tosh '<i^Co< ^*JJ 
31® C3tm TOJ 3TCS C^INTWN W5 3lft CSjfi&’S, cSPl^-H, >fJlti>»11$T>, CoPlC<>M, ^•€lsic*ib I W* « 

mmrpr i wwiww ^t^nansi m 3 tp> ^rcm fror f*rm i 

5RTW, m « fterc Tim 5PT ftf%^ UT^, PH « TO TOITP^ 

PIMIWM ?T^T msjc®$ I 



TORN 4$ ^*nTC?I CTTTON, 4?J ^t%sn*TT, CTJT3TPITPfil Rf®^ Cml*f*T <0 TRJ Ro ^Ic^lb^i m?R I 

<fl wnr *ttfc cv$ *rmr- 

• twij «cmrorptfi ^1% tott w 3i?re i 

• srasfazi wa to ptitoh m mfai w *\m i 

• *|1$C^1C<PH <3 P*1<PlW$ ^INJT <p?jo® 3T?R I 

• 0 fefijffcH ^c<PC'fi?5 mNTT w 31^3 I 

• RjRtUH t^^OssJ tjR* 1T ^*fl ‘WC® 3RR I 

• <jmfi>WW ?TTTOJ W <3 (LITTON 3^-Wi 33M 3m W3lf^ (PlPR) 

»jR*n <!<35,1^3 ^*fal ^{JW 3f?T3 I 

CTWICTW^t? 

‘PHTON’ faquflrfi TOf TOIST 3R1bvo l 3fcfTO TOim ^fefRT J&H PII3IWI3 maf^ l PTTO 7^m3Pf 
cmTOH, pftTO CTTTOW, TO*T*I 3W CT1TOW I 4^5 WS OT 3T%, C3T^t, <^3, c^m, ffim 0 
fwp to f^ro mrora to am w tot ^ra’iuj mm m ctot mtft m siwrsiw c%s 
CR?i i Tsfrer^ torit fs*j <torj PTHrpnpta mm <«i< i 43 msr ^sm pintwpi i 







bWr 


C5\$ C^TT ‘5TOT, C*CT I 4fr ^1$5 *TtW ctoNfl wMlwM I ckPlB-IC'i 

^T cufoft'o «J55 5t elk'll ^Ali C*?*f5 5t 4T Jwic'w wMlwW I ^HW C*1C5 

W *1 'ftm* I ctplwiw Cole'll *JHC* C^5TO ^PTW 5TO7I 1 4$ C5 WTSt 3^ 5T 
C©tNlfl ^'©1'51 3U| ^55, '$15 3CUJ5 4^C*H »l<$ emem I ^wjK mMImM 

^m, 4^ c^rc^ 5T 4^ 5jf& c«fc^ 5j%us 5T 4^ to ^}lh<? to* w-5f6t, 

B«NM<H TO '©c’dj^ W-W^II RpNtl I 

mwiwipm dnfa? ^fasirn 

b I wHlwlc* , ta WTO «i<Hj$ C35TO 4TO SH5^ TO<Pt'o TO5I C35TO « Sfl^W <;j>S1'© c*jMIc<jM TOI 

ctomi«ic*m wro casro « hbjpw 3a^!ow totowtows; « 4^mwwj«i i 

* i m miwipu ^tro j&5 '*&&, «TT^fti cwiihim toww 4roffrTOt> tototoi 45 

^T * V*'® TO ^ITO TO* 'Q iJ'^C'WS C*fa'lNJ 4 TO^**T*j I 

\3 I '©TO > 1 $^ <j1^5 ^* 1 c^ TO^I C'© AM I 
8 I «Mlwlc*ta ^TTO, ^TO TO TOtfl5 TOTO C^tWTOCTO* W**fJ$ TOTO* I 
CWtfCTlt*fa SfoUT« 4?T*fN 

C*Mlc«j1c*ta WTO C35TO TO$T5 ■>^L<p'a ^3 ftor c*»lcil TO*T*T fta C35*t TOT I SJW ^<pvs^l TO^I flTOt 
TOOT 45 W<f ^Jtiff TO5 TO^jfl 3TO*T TOC5 TO &S5 C*HT I 4 TO 5 I TO ®WW dlAlcil TO cd*c<wi WTC^, 4 
*Wfl>C4i TO! TO fa'bTOM* I 45TC5 CTOMTWM af&TO WW TOCTO I 



f^m 


ffcu : cmem ata 


■JJT^ 5T5T ^5i5 



f^3J c^ldlwW ^T t*WR 5T 5T3 


C^C^H C5Wmi5N5j5 4^ft C33PF 51, 4^ CTNfCTPr Tim « 4^ 1TW« I 

*(fom C5WIMW5J5^J5 OU?& ^T : 5T^# ^ C5*TR! "51% I 3GJ 'SI CSfimCS5 TO7IJ WWIMM 

wi Ito csiaa tot i 4 5T^r aj5*t tot ^fir c^trt 5j^5 f^ij c 3 ^ cm i 4*pn$ 


C5i3iwipw m i 















5c*n ’anaH-aatC'W ^i jj&ai i atarca at*^ ®m ft>€i, awn, >sw ^c*o* 

sana war ar cto* <m\ ana ^i wiftww esu? aT^a wcaia area camrcam ware aR?®rcai 
«nasr q^p&i acai ^ta <sw aw cacw waj stc® cawrcatn a*c® aifa dJfrcwTa, Chim'd, w* 
«$-w$ca*i atarca i 

cWlc*il *WJI aataTa aT •H*!^ Sjjfe WOJ « wrfwa c«IM!W1c»M $aa 1 a^rtaai, aWWII, 
<(<R1-alf^fl, f*W-WIiNHI, UTar^tf®, <£5*1)1®, aft<*n aM^fjaai, ^RTT^t a?T, wa?JTa aa*T 

$®Tlfa <f*IOr >T^^IC< « g® ®* 3 ! TJTCI Sjjva C<J 1, 1lc*JlC , ta aiaica I ®ai faPiMJ, CWTtaT af?TWWaT 

£®f?) « aUMBM, CWTRT fcCTJW SlSa, ataT XCbV)HV*’ , apt!* ftwiaa aaH WOT HT^acW 
asift® war $®nft camrrcrcnfl mfe. awai tcawSftw cainiaita aqf^ TOa fta fta c%f fto* 
ftaor i afoft*i$ vflfta arfa wTaar i ®r$ 4 ^ntwaaraa®aj« cawicain a*jt&j ipi i 

>I!$6#IWH « P*1WM 

w$cwtcwh « f^TOTGfi? area «na*i >rar$ aftfc® i cantat >wi ar «r^ic*« aaa a<p ca$c»Rfifaw 
araa >fiacH waT aora ®rcw w ^a >ii$»icwm (W® a»rm aT$^) i c 31 ®t ca a$ car^ c^ra a*r 
f^©i) aR ®t jr aTfrs f*a®Ta ar f^pia i canned faf®^ w^Atm aT$s$TreTa «f^nwraw 
<1*3^1^ c®TaaT caca ai<*ca : dHc$w 4 »ta, f^f^ra $®TTfa£® a^EWTtwa 'Q Pa^ia *jd>T$ arew 

»fl$WWM « : ^T^CWTWTa ^caT 

ifl^R m ai naa%c4 

a%#5 TOI i. ,T 5c«PTCV T M< wn ®mi?R 
aw arjs arv&ai ar® arcw i aa '®arwt 
wt 4 ar® i vbiti^R ^at 

^ttficv’caa ca ’^fra, ai 4"iac4 
®f^c® ^awcTij «ri feai$a arc^ i 
?iwwa ncaa ^"R wjm Rfe-faiw 

at^a^a^a ®1^i, a%t® ^aw^® ^s i 
aar aero i 

vD ’Offtoo R<jf^® clJtacvH aT^a ^r c^®icnfi ^n*nr^ «tc^^ aiiic^i am i ^jouk 1^% 

^ caf^s >i - 3biu, «4l®t«ctft»ic*ta ctoj ai56*iwa w®w *sy*ff aiaa wca i 

f^m i 2jic^'-ai3? ar ataraa aryaa faa*^ ar^® f^raaa ai aT^a* *nra afaB® i f*a^ia 
artcfffc^Tcaa ftw anarf^ ^s ^awm ww arc a^af^® war i ^ aw acar 
aT^wicwTcaa ^car arrwr® ^awfa® a^ta w^a aw i 




*Wlft. 


r 


PMylCIW Mid ylSI $K<P I 

$Td (Air gap) 4yfl? dll? ^dy <pc*j*i (Voice coil) 
yiftyt Mid I W My CMd ftsfa dfa<rSl ifl 

^1*15 yiw y^jy <?<\ ^syy f^j c^vij (cbl^j^ c^u) s 
d*ic*wjs (Moving field) ydJ ^tt?, yd ydMfl? 

yJt-TFft yttftfT ylyt ^d I vlir® MTfld JftdlM-d^lflM Mtft, 

WT iC'n* t^S-io.8 : f*dlUHMlftd^M 

iW2BPBlCW 

y*EW : M<£W ^CMT dkll t^JF Ml MT MM ^IT PlW> MT^T I Cult'll df^SS 

dMttT W.W 3dT dltMl MM Ml ^5$T®f, ’•IT C3$M ^ 5 TI | Wfsjt yew ^pjy *|far c<*k*tl *ijlO>it$l> 
(^%5f cMd MlilCMt d®l?I^TWl 1 'S^y y«j[yiW ftdb'll yOCM y<EW S^lfl I ^MT- 

(i) yl^Q yCW 4W ($} f&f&Q y<tW I 

^CMyJJfay dWtdlCMiJ MeWd yWT8TC*TQ JdT<0»y -WH MW I y<CW C3fiCMiJ fito ftd ftdFMl ytfd 
>n£W yiMM5 SPPW-(M ^HW yew « (^) tefaklM yew 1 

yf^Q ’WW : yl^Q y?E^5SJ ^?T5dT My I dTdl "M^T Ml SMuJMc^i W Ml MT d dTdTMy 
'sn^capTdMi?w yrcrdi y<dd ^rwf?}^ mwt mjj 1 4* mw y*^s yew 1 4 yfas 

yrt^cefl ^“IW M! M% d ^C<? ^-‘’JfllOB CSfflM W MW MTI 


My 


yt^caPTdH 


fM*m 







ffca bo.<? : yfae yew 

Ifefae yew 1 ftfos y*dd* fcMysdt did! mt iftf 1 c*«R«i dTdi iftJd *m 
■^di yjtf^ atom 4d y<dw ^riteQ'o w ^ 1 4 ye*UM yrcfefee ycwi c^ic-fl ^mjc<? 
^MJ ftcyw yfllyfil c?WM ^a\ yrw y 1 4d*ew mi fafao yiwc® yd mi^icmI ^ 1 

1——1 1 - :—:—/A /A A /A 


^ MI 







fStfj io.'b : 1%1^e yew 


ffcffre yew 


<^himM yew : dy^ al^cy y mUhia yty Pmsf^-oks Mf^if^ ^u, vuit^w y»it iomimm i My, 
yidt, vaiMywit, mcms yty cyTdt Mnm yf daw wn d cyidT yH Mid 1 ^5mimm 

c3t^® 3*n csf^G, yyflraj « cwr 1^ yr*n?ro *ayiMM d1»t mi ^mt® 

cMflMydMidi ^esk ^himm yew 5,^1 Pw^f^^eld rok^y Ml W?rt> 1 y^s y I'^f^'s 

celery ^cmI jjytyM yeyew SmI^jM i 









to bva.lr RftnJM 


1fcftfcw ^kw® : «iw toft wto ^wn i ftWm TOTft ^c’rc* ’toft* w wit TOtft 
I tofth 3 !TE®® W ‘fl'«R C^fTO C 3 ^ «WIMM *W»»C*, TOW ac®J*CT ^ffTOTW C^T TO I 
<5 TOTO ^ft-ilfa CTO 0 « 1-TO TOHI tor CT CTOTt TO, 3 WJT, «TTO, tow 5WTO $®Jlft 
ctotot iroicdto to i 

Converter 

Analog Signal Digital Signal 



to faftfth *iwt® ^1T®* 

^®TO fafaftfa TOTO TOC® C5ft 3 WTO CTOtlT, TOW flC®J*C^ W®*®TW C^t TO I W 

crort (c®St) wro, 3jft»5ii<wi toi ccro to we® c^sSt %to i emeww tojctj 
<$*TO*t 0615^ fafafth iTO*. ftMtn cM>1c<? iiiil»rt ObSw ^*IWR'6 TOT TO I ilWW ^0* W&3T ^TOt 
^JOT 3 TTO CTO, TO toftM W&C® *TO* Wit *W TO 3 TOT '#4to 3 TO CTO I 

<TOTO® IWBWTORTO^tot « ^tot : TOTTO® CTOtTCTOfTOWI 

TOW tllftwH, Olto, ftto $®Jlft CTOTCTTC TO CTO TO?® TO I ^“SffoTOMCTO CTOTCTOTOW, 
CTOT ^P^tSbfa TOTO C^R TO?® TO I ‘TOW e 3 TCCTO®?T TOT C*Hfl> $BW ®T 

toff Rw tow tot to i 3^c®tt to 3 tctoto *[TO® ■to, tot-titot ®'®iwwto’i 

*J8^T C^R TOT <RW 3 TOTO®?I TOJ®T ^Icfl TOIC® TOC® TO 1 *tTO WtotTQ C^C® WOT I uJc^ ^ifbCO 
TOC® tpto^T TOC® TO. to **rc® ^TCTOr (Noise) <WC® TO I TO TOFWTO TOTO W TO^P® 
Rf® TO I r *^ PrluH WC® WC® t^R® TO I TO®r TOW *41C9 I TOPWW 1 

c s ftTOTc^3’ ®f*ti iflTOPf 3 rtcro® to sn% rtR, c<iR 3 twj^ C'ftTOTc^t 

crow f&Rfth wwn to TOWft snR wR i ^to*t toftcro crar &Rfth toft 3 ! to4?*t totq 
toftf«l Wtow CTOW ^OT® TO TOI «iHW toftCT OT *TMTOH *C® WOT, toftttn ®T TO WI 






's't«c’jwtww 

^ TO^S fllTO * l 4»TO> *HCbm CTft gWTftg TOC* fli r UMM I ^ 
C%Z* is Haw TO* CTOKTOflT TOT fc*1W CTO wjc*. *il*i«iN»if»i TOT TOT, $iiai TOT C«fc^ 
TO* *^eaw *TO at ai^T C^Pf wWlwH TOW I STSj^F «ilft+luw TO^t TO^ 4 

CTO1TCTO1 TO« TO TOTOI TONHT, ctfttfPM « <$f*HJTV, Caf&G, cfcfaffcTO, a»f*Hfckta, 

wwli, TOW cafaa, $-ca$*r, «*uic£»ii$D wWlwW ^aj« ft*R ^roca I 

caf&e 

£SteTOm1^^ , ^^l TOQ 
TOF-4NH. •flW, ^Am <TOl ’IrtJfl I «TON?T 

wll^M, ^PH atMl S'cJlftos PTOCto TOI « 

TOJ TOH-amc-W «RTS cafoo* <]<5W iTOI ^iPM 
•plftOWM « TOITOTCf* fianpjQja TO W^fH F*f 

TOSTO* Olf^W ^lft*IMa TOTl ffcsj-i\s.*o cafae 

Cafo«C« TO *!pff5 1 <4 TO ^TOl C3t^® ^ ^ $TO$ at TOflT 1 JTO *n$T c*lC*fl CTO1S 

>iH>l<3 c»5ic*w c^1c*i1 aj% a1$wlaFlc*wi *il^c«i TOT sc*w I al$»lwH b aj&a ^pf cMc^* 

cm 5?eni to <TOjfo® toji ^ 'MWS TO'afae tctoi «u tctoto »t% «fa$ 

TO Wf «q TO*! caft CTO HOJ *fl I «£] VWTOW «T$ ^RfTO TOV TOFEfTOT 
<P“flTOftPla? 'dlfe'*Cbl*4 TOT lift'd TOT TOI 4 >6TO1t4 CTOfa TOTO TOT TOI CTOTST 

'©*Hc<p C2H& TOSI ^cr5*t1« TOCTJ ^5tf^5C5tTO TOTO %TO (Space) CSTO TO3T I ^ITOW TO 

CT Cafe'S aT C*ltJft> aic^ 5.C*ll aTTOTO I aiSTOf Cassia 'WMt^ ifTO ^GJ ap? ^sf^&aTW 

?jrof^5 to *!!W 5 toi« caa*t toi »n®® t^iro toi 4 to 

tout YTO*tt$i c'*i>wi *na^ Gf giI^to csa^ai c^c^ to caa*t ^ar ^ ^ i wwi^fw 
'©iI^'ocdI 'AaciH (carols vo«cH) ^TOfir® tot Hl^lc-il TOTOi caro ^a»t D 55 *n€w 
f*rom i!ic^ , iw tom 




%s caf^e TOi5ia « u^r a^ar 




<*ml* : csjI^g c*t*r- 

C3%G7© «(JW53l ^IH, <JleH, •iH> < P, <1\$©I, f*|i*»1^«i<?> f<i©<£ $©j|ft ^«HC© I CflfoG'C© ©il*w1 

m m Tpc® i at©*-*! ^tcbt gTO nwnwsi to csfaG w 
©W I C»JHI$*I ^T C^IfUifl djPlC^H C*ir*tfWlC*1 atf&Q <1J<1£© 33T I 

ctftfe*w 

im i ^ c«^ cm\ i 

ct>f»lRj-IC'i C®f<fT G <?THT I cfcfaR^ ^WT iffSR 

w ^i^ic<jj 'stprh cw*rf <(R c^ni^ *f*f 

C*IHW ^PST U>Plf©*klfl a«foj GMF& aT$ I «*4TH 

®#r cro£ '*w\ c'Gf^Rjic'i 1 m wto 

^•T I 1t>%f*fft t^T ^<pl^ ^ft W <J$pT I 

?m ^«T : 

'SfTSRH Bftf^f, cUPlfe"lt*i (R’*ft?I *TTW ^TTW *RG C*tHt V\Q I cUPlfa-M *f*f G CJBTCTiJ «RT d«jl«M 
C3?R* C^»R I *R G ^ C3?m ART Clfate*H C3^5 C^-TR C3SFF W «fTFF I 

C3fFP W >1!*IC*IJ WP© ^ai«ft© ^ C3^T W5SI SRT C3^ >1W«J 

©fv^ ^fvC^C© ija^fd© ©W ©T ©if^^CbN^ ©fl^T fec^lC<l C3^*t <WJl ^?T I 



f&E i©.i©: cEW&*lC*1 ift G "R CSBM G 



Ca?R G SR't: C’J ^fj C3^t ^T *“dt>l5J W5 ©13 df©R\| 3T ^f3 CTC*BI *W7 d>faf©*H 
©jiowm a^r?j c<hi ^ i ^ cSf^ife^R ©homi ©fi^ ^z^ct ^at«9© ©w i 4 ©fj«r 3i ^©©c© 
ji^wh afesra ^ *»uwit 3T^© «?w?i ?fTW wt ^ i ats ^towj 

C<©l«1 ©fl'e'l t^C^IW Cd^T <p?]| I at'HJdl?! >ll^lW) f^f% GRt ^R?J GrHj Cdt^© ©lf©©C&l^<P ©S^l 

SJ^t ©CfJ I *ll*lc<JJ 4 ^X©©c^ f^f^5 <P<J| ^ ^5T 2RR ^?T I 

Fl^blS ffrSC'W 3TW 5c 9 1 < f‘5*^tH c fT^ | f©f©G ^Rc©© 5c°l < p£'f s tH *^IHJ 

^ ^T C3r® ^jpe© aic^ i n>l^53 df©d© <p*i<p«i ^cn^la'i 5 tH C^TC^ ^r*R 

dc©, ar© <3 ^?I I ^ Ss^«1 « ^^t®T 

(UI©f3 a^iiu && wi aiiicii i c»ji'5i^©k<j a ^n »iih^»iwi e'ef^f©"!^ 4i^a*iif*i i 


, fa»H, 









b^8 


^ GW 'Q 5W: cGPlPMM GJ fK5 CJRFT TOT Xt$6$lWlHd >1WGJJ 

« C5W W I >fl$»1W1C«W TOJ I «fR! *tfT^S C*lC*5er 

%>ic< i 4 v i^i^'o c'oic'Cwc^^ar55 >ikic*u 


$ ^©f?m tor: ?tttot cEftfon CTdJs m i c^if^R -m sw^ift w 4 

^35% TO*® 5j5*t TO R<%5 TO | »TT&5 P*T^TiJ 4 ?f?r$TOF ^T1W TjTO®f&5 TO I 4 *f^ 
i 


<fo*r « tototi ctiMfe"K-M Yf ctot cron «rrt*j cr$ i <$>* «n?i %*rfr 

dllft* ?TO6?T (®TT*T, i£RR *i^er) W*TI R>*ifD ^c*i^33*l fbS^ TO^ I Jjfe'T aTl^xjCfl'Q 

fe*ifi> ’fpr «Jic<p i 3%*r c5f*r%TOT?i "CsR 33T F*»i «<p»3 •in Poj i f<c*l<j ?rc. 

^*1 'ART Rc*m ?rosi: whi^wic^* ^tcrrf^® i vc°i ft>$c<w *tiw ^»ds 

*0^ *ii*i, 'oii-'iHi^l "Q ifl^. R%»j tfw fiidcM cURf^*tc # w *f*foi *£d> ^jjs $jf®*T 

RR>jj jtu 

CbWwh 

cURIWH WjV&M «|Rc^I I OIWWI CTCt ^*W$T m, ^itft, WW# <HfcfCfl. 

^PMvSlJM CTWTCTTt, $-G$®T ^5Tlf^ CTO >KU>C*J « W^m WI 

'oilwwl'olu sfr^T^T <W (Alexander Graham Bell) bfrSfr TOT cfcPlc<l*H ^iR^lu TORI 5JT5T 5 T CTOI3 
'ojjR-^vs ctJPn^FR R<^c*w "5W Rtd cUPlcWtH *TOT rtlw* I t*®R WCPT, 

C^fTBT, C»Jl<Jl$®l S^JlPi *ilc*« CbftwH I 


ct>PlG?W ^I'OlCS ^T®f ^QJ : 2l1% CtJRwH C^IClJ^ 7 M < 5 i 'A 
JW « C2RITO TOP I d^lwrc*BI ^JTBU^drfl 
^>•‘15 ^c°il Nl^os^lcvH ^Wl P*1 < PlfT I 

CSRW <3 3JI^<P ^TT C J TC$’ v ilCf5 I CbftwH C^ICb ^Jlc^ 1 

Rv?tRl (c'CRwH TOT ^TT 1^. ^*Pt TOm) $U5 
TO^ TOfl> ^HII%. AMM} I ^TSRTT TT«R W ^ vil^PlC>W 



\ot^, ->nw'© ^tteRv© 


I ifl ^fJEW rt^IWtPW TO PfOI ctPlCVlC'W 

^uhbPtct ^mi w+w Tot 

^Cf3, TOTSn^^T CfIMT ^ 1 I S TC5' ’IH ifT^^fR: 

wm cut i ^ Br^ C3R5RJ cDPtwh <ptc^ ^iPtcw 
^ wrcvic^l! TOW! ^5% TOSC5 v TR c R5 ^ CTOPS 



f&ai-i\5.b8 cSRcvIcuj 



cCftwkn fat? ^ GtoMW aa, C2OT alkc^fl TO 

*mri cfcftwic-w wta toto ^ tf§ wifr® aa ca, ^ir® c^ic^i f^raacfc i 

afefc dJfluHH cact>a «ii^^ aro «ift k c-»w mx «ic*« arajca «nc^i aro , sfacaa 

amtaTO tUftwIcnj wHIwH ad> i 

c^n cro at carats cro-. at^taa arr® at ac*pc& ^aaacaa wfu cUPiwh cafc pww 
arsat arai^t to*w cfePiwic-w ata cai<i$a cw^i ^cto i 

caN$t*i TO <wtl’s to filPrtf toI 

4 CTO 3TO , afaa ^T ^j CVIC-M atC* W 

fiftaa^atc^ati ^ aac^wcroaRftctf 

Caf&« at C<WM< >11-5.1 C«4J W^T^I'SSII czm « 
tfipt TOT «TTC^I TOl c^lcil CTO!$»T CCfiTP 
CTO a*a CTOCa$ TO *tf CTO?T CTO 5 
^ ftww CTOfl CSTO-flTO fr'eatca ataI 

TOfc TO at al$&s»l'8C«C©* aTCJCa cmfa C^frlCaatai 4 C^*H *»lfi;C<P cUfaCTO 
lancbow atfcta i caaica ablavs cro? m aca atac^a c^ltata i 

CTOHt aTO ^TOat'cta TO TO I CTOI* <*£ff®atcaai RiR'Utaa vjtc* TO ^T 

'Q ^TRJ at^lc® <c*ica I CTOat vb^C>H» a^5 a*fa ■‘H^jIcvo «pjT* aiaaBT 

*4] aa I 

w: vjifafVi at wwacar to at cafasa aialwi aifas»jH to (aft, fan, TOtsKat cto) at ca 

CTO^t W^® 'b^c j r^ <?R <pw dM*1 'Q alac^a ^fl> ataaj I <4 <jcwj alalWj cac^lc^l 

fan, aft, crofts, ftft'® yjfort croat tow cafticaa mm tot to cSPicto *n$w« arnica 
atftca m ata i 

btr8a mx *U»ulcTO f^aT^t 'qlc*iwfeta C^T Wf atlR^W 
^WH I iWo alW R«1n) CV'b’^^ SJl^GCU*l 

bio^ ^in?T WT^H R«l^) '^Ifl (Korn) an 

TOHI 

cvPlW cacro C»fG "TOT TOT aTCTO® 

^nsa a^rr aa, 'ot^r w w c'Cf^ic^H ai ca^rcaa ataica c3a*t arar 
aa i Pfc^ anw P?c^a ctot acat- 



tfcjj-bo.b'b : ww oiPr 


OpT^WoOU* 


A<fc«nt«d remote «<rd nidriagement 

TV - OVM P'tMtKiar* 


«)) 


(A .j MJ 


tfen-bo.bff': carar^i cattenT* 




1ft 





cmt* 


fct-V0.}4 : VJTW •■qttton 




'ail^pto <fjt* C>|Rw c^lc^l 'b^CVlJ ®*!TW ^JlPfl. <w] 4^, ^jH^v© ^HC^VSC^ 

'^\\mn ^?JT ?? I 4?*l? *5 jN»1\Ij lm\vom c^H*! smlu TOT cURwIchj CSBIM W ?? I 


SJR?P ?*flW ClPR cSlQ'a >WL^« 95M TOT t*ilCv>c»«l >flllWJ ■yr 'bf C^C'O tot | *£RT 9 RI 

Wkn CSfiH TO, if vj^c^rtfEc^ yjj (Wt £?? TOI *pw RTO cNf-IC-W >t&]C*l! MW 
1*0 MMStfR lR, m $5flR ^ TO IT 4* OTf WW MMJ m IT CTO *11$ CU *P®rffc¥ 

*Rj*i'e1 TOTI UIW 'Blc*w ^TW TOT ClRl <u<j*I« TOT I ?j1t«fl -HI'UWJ «T<s>!'"o 

'Q ?WT ^WPWWW 4HJ1 nr i 


r> . ww 

^?P1TO 

itflR 'yt ^WJ « 9^1 ^*t l WfJS^ « wNlwlt»1 < Pp*t&’Ij1s MFR TOT '^ r i^M *£*tt ^R<rt I *fl?^T 

'51<wj 3 aRfiJ cizs ^fMfe'Sicjw utoj ^ c? «a ^fH&Eiww ^p« nt m i Rw tow 

•$>fM£1j|* WIT TOC1I Wit ItRwj, *HI*H, RH, RlW, f&R**1J, mlTOM, dl^MI, 

RtlWi 9^ CTOI 9T3JW ftw ftl CWO? &c*Kw I 


+fR g ft« : ^W Bt? W MW? M* TO IT ftTOft i ^W B frW ’& ««Wfl> fo TO lft 11$ MW. TOT 
Rtf i citR?* mcM ^fHSTJte mt 
3ww 5 Rw fast** it ctsUt it Sim afeoww 


(Processing) TO ily«w WMT dwiNr^i TOT 
^MFKT^GT I 

wr^m ,s to* ZP *fov5, ftnww to, 

WFWTO, « tSl^lTO TO TO 

^f*lfcfr?l IsMStH Rw ^T TO MTI ^M5t»W 
TO t^[ RW Rw ^JT TOKR 
W5 TO MTI 1TMCT? iftcw ^V*!s5 TO 
<j»rH'£Bl«« •*»r©ta iQ?T MlM^j I 

^WSClow *6^ 

<pP^t>l« m<pfD 5^'® ^^Pc9> ?THT I 





R-c?t^ 


rv w ^b£\w 

WCwl 


iRB? 








w TOf, ^qrft >o<4jc? aftjiWrto fza ^ acut^RT^i# <wuw $’ 9 RT 9 H i 

w sw ^]u? ^*rr (input) ^t 5j^p i cjwtc^ w 3 ^hiwto 

TO? ^ ^ ftP$S ^t c^pftu 2dQmi^fJ 4 1 (Central Processing Unit), C*J SW C®fC^ v*i1<r*i 
♦tTOTt m TO<* W ^1 ^flt (Out put) ^1 ^ I facb <?P*fSt>lc*W 4?fl> c»IlPl^ '^TOII TOT 

$,CT1 : 



fbil-b'O.b^ ^f^BUlww ’iJw 


^ •sfM’SSlW 2TOR C*J f&ol^-H TO? '©kt*ll 'Q ^T^T I «M®<I S'TjE 1^5^ 

^■Tt ?M<, fofatJR ^noWT « 4TO ^PJJCTJ ?f**t£ElCU SETT'S 5RH ?*! I 

Slfe>?JlWl TO? $Sf*lb, Pti'flM $'Sftb « *1lft1\i<* $Sf*ib | ^f^b'Jb f^olJ^w d«3l*r© TO? 
« ^lfl I t^TO •Jn«TT^r cs^t ^TSBH T^ I «IT?tfo TO?T P*1?1fl I 

^MBtJionr c*mr tow t^rr ^tt ^jtfswur « ^r^ttesunr i tot?*t c«fr* 1W$>i tto ?f* B t$t>m 
fcsft tow w^ i tor: fa-c?6,■sn^f, j,wi$c? 

W <j!« l *i*ftte«j|fl v*i1 »4? C 3 ^ fatf-RT ^ ^T <?1«r tocvs ^1 ^c*i C^TU l ifl’JWf ^C*TT 

fttfcjjj csnsjpf TOR- 5$c?l«r ±V, $$CG1* \ooO G ^ooS I ^I^Q¥It?J ^C*it ^P-l5Ulum TO ‘W 
jiVGgiijI* ^TTt <pfM£5lwm 23NI 

^f^tfcfclCstf 4W)4 

TOBIf TO^ff ^c*iTi C*J ^Nlcm: ^tac*w c*wi ?P*tSb1i3 <u^© I <?P*l5blfl <11*33.1 css 
3.c*il : fofVvill?liH c<ii^« «IQm, fS^hl, wlc*l<j *1^*1, Cfli^lfl ^ji v iciH5c i r^ ^ , ojlR 
Cfl*?^ 4c<j ?IM, R^1b*1 'Q <?f^St>1l3 <u^^>8 | 

wn-^lHwi ■’ic'ljfl PtotM, ^j<3^ilti)<? C^MIc^M, IUc^Ij <u!xR»t. cs > o # i, 

^TII-^JOBT ^IwU « ft’lR Pii‘®‘1 $>wlft ^TW •q»P 4 1®Ul<3 <u<3^vo 53JI 






RRT$ RTRtRTf^ 


Mr 

RrTRlRF, ftRH 3 c^rt>RRll^>, djR 5^©]iR RHr1rc*wj StfaR RC*filR, Rfa PlilsH, lUtsU $'©J)ft <^IC^r 
Rf*R®t>jR <x^ rr i R’b-^wrh •hi ^'s'ro wto r^^h, rcrir *R*f® rft rtt>t$, w rws 

S'fillfa RJR^® I Pl^SIC^CJ) cdR^t^ Pl^H, RfRRR, RiJtRFTR tWQ TJRTTRR 'G 

3W ^©jlR ^TCRf <*M5kl<i rJr^o 3R i 

si<ju.I« c^iiMlR^l RtitobH, 'qlQjiilv fowl, c<jM1w»I 5«ilR ^TCS <pf**+5'Gta <S<J^® ^ | 
<pPH$I>]um <)<5,!< ^jRftw R^< ^aCHC^ I ^jsjWR 'SRI ^dHIS, %ST5 r 5^)lR 4IC<S < pf*1 l 5t>'*! 

smiuw Rwreifa* ^gR rtr <ucrcr 1 RR% g fR^lc-wi f&srtzms w <p r **tS'Gi<j *qs<j£® 5R 1 

« $-OI$»T 

^RjTRCWt; G $-CR$CR< RTR WTRRT «(£<*$ "^CRX I R5GJ RTCHR RTRTR RT *£CR «*f*1®UlR 'olIC? vilRl RTdR 
^KJlflC'iO '5TCR, ^STRT 4fcWI $R>lfl<L*1l> G 3£-CR$CTO <f<^ld *Pc«J RIR>C< I ^-CR$R <J£«1 

RIR^.'® 'bl^ ^T*rrsj ^RJtflC'HcIiR RT*3JC^J ^ OJ$*l R!^1C' , 1 "5R I 

£GIRCHU RCRT (RtteUT*’ RT ‘RR^R c=^s«rc*^3 WR^t’ I 4ft SWtflto <^5GRT*, RT 

RGjj>t ^crc* koo 4R ckrg crPi crcrr 3nr 8 ,oo ,000 c^it> cut? crISgr’^c^ 1 Wwcwt crIjgrt^ <^®fR 
■zzm torero, Rrfsito, 'rrts'brr, wptR ^ri rrR* rirj to 1 RifarorcR Wrcrc&r cwn 

<j)I&*f® RT df'A&l*M'© RIPWHI CR$ I RTCR 3f®RVT RoM ^TRCWk 5T^ I 

$*GlacWt> RCRT 4RR 4^RR CR$GRT$ RT ft®f?J «PWJ ^WStJW, CRTC'SR, dJPlWH RT$R fatR I 4RR 
®R!HH RTW WtaotCR R^ I 4 (^GRT^ ’’tables:* R"W CR C^TCRT WJ RT $RT5 'S1RTR-3RTCR 

RV5 1 '^R^R T CRtjGRTd^ R^lR> 03^. R^CR RcR CR^OSlC^H iJO®! I 

5*vWC«iCwl WTCR tfS* Rr RT rflC®< CR C^PTM R^IT ^RRT^R *1'$yR^ $Htrta-*MrW t *!▼ *V* , 

wt^h, RIHTRFR R’HH CRT® RW iURX. C5TRW RctitWCI RT^ TOC'S Rtfl WIT ‘^RCRR’ R^Ol C1CR 

CR5 Re's RT?I I $*€'uc«ic)>u RTRTCR '{R 
C'olRW ^ RT CR c^lMI RI%5 RTCR RRR ^CRR 
W5T Rr® RIR I ^CTI RRdR CRTCRT 5R%$ 

CROC'S RTR, CR CWRT CR%« *2R^® R1R I 

<£RT$T ^'ClucicU* RTRTCR ^T d»R, RTR RT 

Rrtcrr fT^R>t5 ^[R^. Re® rtr, rjrrt-rtRwt 

TOW RTR, TOW RTR $-RITtf^. I 

$-o$n 

^CR^JjPl^ CVJ^«TC<P RTTSdR RRT RR ^ O^R I 
? C^*1 RCRT ^iRC'lctR RTRTCR R*R-R'*RR, 

RRRTSt, ®!IV§ltm®H RT RR^t^RR RTW 5® 

CRTRTdRTCRR ®RTR I CR^R RT SIS R1<S!W 




f^S- bo.^o : ^MCHTj cRoIM RTS RdS 



CTOtf ^JT*T, C ?TM TOfalFW TOW ^ ^ I TOOT 4* 

a f M5frs c^tot <pp^\5tiw f^ Miiicil w, '©^ROTft, fi»m, ^ liRt. c*r elicit to toh-swr to 
I ^!'®1C<] y flitlc # fl "5?! '©I* PlDU f&Wj C^fQUt 5.C*l1: 



J& fc l « ctffl'l 


<mhwf$l at %f $-o$cto Toot artft WH-3 *th to*® TO! i tow 

WW®u TOO $-CT$*T aftft 'f 6 ^?! »<W TO5 WOT TO die*'© CTOT TO! <£raiftci* CT OTlCil TO® 
WOT aT^l miwmi ^!OT WW TO I 

ilTTOI WWtWfPt W 'Q ^ Vf TOt I ■$*? TO® TO 1 TO - SJTOT® JJ® 
wmiwM to *j!u i i j£ fbf^^r •m, ctc^ic*’! 'b^c^rt v n<5iC'fi m i ^c® ^ c*iw <c*ia sjojwh ^ i 
¥#( aiw to, ^iro otto, to ’iw i « fefas ^toiwPk w i « 
^tvj i ot otiot ofae <?iHt«f^rcro ot»h wi i 

CTMIWW ^1^06 ^-nrflffc « TO*fJ 

’PlJWUl 

^**ti 'Q 3*jf^a «jm* ^wi wm ^jp> i c©i*j<ji ^nai , ^f*w 

m ot$*i wn, wi tohi ^ <$icita TO5ia]«r, w]c*w tout ottwi *f$], 

^ wnta ^ «rro i 

TO'5(ftw*t TO! fSfal TO TO, *f*lfcfctaw « Ht$C>1d « SKfft'W 'CWdd TO! 

TOR! 5 Tc®a a*t, afa, atjc®, « tos qftftv t>R (stress) *fc& tot <wwj $iot tot$ 
ft3TO ^ frOT ^ *TC*t TO 3 ^ *THT wma TO! I wul* ^Tt 1 !] awtf JfS, ^5 « 

^»pB! TO, ^p»i areat ^«jiR I 

^Ic«mj ^ic^» 4ic^» f^jw *n Pci' 'O aroi cMc^f hhi a^i ^ppuia 

^ TO 1%“R I ^ PtiQSlWfl TTW C6N TO, CBN TOT, 

CBN ^*1 all'll, C5N *1H atOTl ^aT.CBTW?! v flP *iP»C« ^ITOUII 








^oo 


tom 

wu oft* ^ -^4 ^ ^ *jto® 

<*PR WJ WTJTiJ I fpS, 1}C*>$ *faf, «lf*lfl, ^T*f « WUT?J Wm ^1 *5ft® 

5C<3 ^5T 5C*l1 : 

b. <J>P*1\bb1c*3 *l*r '^V?} ^i$<p®k<l wcv 'ol*IC'® 

■ fc 1 r ^t'®c® 1>Tto *flCo 5C<31 frto <w1<i 5.10® C*H c*1c»i1 , s < 1?T 3JNT m Mlc* 

^T.^5 « 'Wjfl OT C^TtW «JTC^ I 

\3. *IWd $1C* «w® ’BH*!! VJ*CI *Rf *BT <t finfadJi 'bHJ Rjjm Pit'S >£*. <$1*f « 

<wvo far® i 

^P-i&Gl* 1%*R p|*i«jlt*w ^lflC‘1 ^ CMWT *1*^1 sifeonw C*PTO •ro4'ol «l^*mH ^ICT^T^CTT : 
b. OSim ^f^l&'Dlwm v 1^lfl> OR C®N!fl CFK CMC^ <?o-»bo »JOJ ®JTC<P I 

cult'll C^J^ST? <u<i5l*J ^5T ^<3"lJ$ aHw I 

®. TlTOlS 'afTTTIT iS^ltUfoWJ <lll^W *ftHT ^*f5lt4 f^O® ^5T (7R oftHM 

C^tC^ ^T *M5l>lun *1^ m I 

8. bo *ftj v JCflfl Calc'll «gd ftc* vst*tM, ^JO® C^N *1fl1>IC<m I 
<?. ^TC^ CbTC’fa *f*l* CWWI 

5J®iJK *f^1$T>TiJ <W3.1C<W *C*J ^PPUTC* ^>10*® 5C*l *Pflt*W 2JCfl1**?lll ^I'o^'ol 

TOO© I 

C *fas, cfcfflfct* « CTfafrl WUT 

Olfto cT5W&"H 0<& C*T *i*hijI OT*fT om^ST ztolt'© ^^r^oMwrPf® ^pnt I vo\*m) «icWc<p 

csfto « tGftfc-H M'tT’q i ^jo® osrmn <?'ch<j cw wut ^c® itw c®r^ 
'WlfTO *91^00 ^PT ^3H, ®lC^ 1JWI ^ to w^lcl C?nft ^T ^ 

c^kil ®11c<P'i TOT '3fflre c^T ’q^ol « ^f^TST *piq*> v 1I«i I 

<i!<j! iev cflf^'O T»f^ t»1*iH, '®1<jl vMl <3)^1, <PkH cit^l, ^snf^ ■‘Jjluj ^PPUTS 

^fjpW ^Iwi l 



atflt fto St# WW, 'BtW* aWJ atat wa 'atfj wot, caaa-aNtajat, 

Mww, fttfffla'dt, C5 tW aWt, COtWa Tjflfc TOT aTOUt WOW WTFta I Wt^St, 

CSTO dlfcwW V*J5t,5PT, ^calurfrs W-HM ^tW TOtai 4 SUfafoflt WaJ Cat 2 ! ant 
«tTWI 4Taa R<M-UH Wlwfl ftaMCi tttWfc-H C*tW P*>f6 RfWl aW$ "¥% <wJO£ atCST I 

^ ^t^j *iv>ui af^roiit cum dftwia ^at i , ®t$ ■t^njat etc? iwt cars &u aw cafaQ at fi>% 

at bMlC'll, srfifr W C?jfaG 4aifl>1%at catatat atca«tt$^ai 

cftfafsaa caw fai^s PifWt caw *rat cac® cSfal'&ia caw f^staa *jarp (<?o-^o caft) aca fttfe 
caars aca i cota <uat at cotwa ’©aa sta at 1 >ta ^®ic® aca rstva csta «fl>% a*ita cacsa 
^ awwaca i ftHfcaftw *iMit\p voif^»c*i at caw fajra aaaa cstcaa a*w wawaca i 

'atat aw, catat^a wta ctta ^ ataj aaajt a*®rr^ i cata^a wta acat Pt^ *ww 
caffre f^sT^aaT caftt 4c^>*na aiatcaj caf^'Q ^■aw? f^f^aa, csfitas £55 a»cjj i cata t $a aia^tcaa 
aair ^ ^c’t'itfD aia^taaafta aiata af^tt? aiw i ^ Pit* at ^a ca at^OFt 'wr®i ^nata ciic*ta 
<Ht® atm i catat^a aia^tcaa vca ®t$ ^ca ajtat®, aaajt, atatajat, aPr afir ®ta, ftjPt« ^ 
#®i>w $®jiPr w aaarta ^f*£ ars area i ^raa aaaita ^fa> a*ac4 *ja caPr iwtJi 3 an ca$; ^s^. 

RfWi caw <wt cars ^taicaa a^as awrs aat ac««. 1 siwa*^c*tsi acaj Rl^acaa sfsTa ^a 
caPr at *T 5 cas P^tna anatot ^s 4 atata wr f^rta caoar aero 1 a^taa, »a f^aa f^caa aP^scaa 
wta 'ftaart warta wrs ait* 1 

arf$ biaicHia w cvtai^a wta araata at -^Rra waj *wfcw w asat acroi ai% bwiww w 
catat^a wh aiaata a*ata 'atawt «iw^ cac^ata 1 ^> 4 K at% biaic-iia w ^laicna catat^a 
wh ajaata a^it aa 1 

ai^rata (a ftfito*) 

aca a*a, wtva ^iwflta Rt*Hia : *caaa cacacaca *f*tetJia aiaata ^or, 'sicaa ataj 
woT-*w 1 t> ^pfata 

cstata acaaata ^raar aw atta- 

(b) ^^a^tTta aiaatcaa vc*i ^taan Mat^aRia 1 

(a) cantata « 'acaaHta a^a^ia aiaataanfta Taj ^w'tna acai wtcat arfoj ^aTca f^ at ^t 
vtati 

(o) ^aa ^taj aaait ^Rla anaa wtat 1 

( 8 ) ajaataaofta aaa « ataj aaaita atw wTcara’a^ , atca ^ at ^st aaat 1 
(<?) »aaa ataj aaajta areata «sjf^aaa^at'ata'stwtat 1 


*aaas estates ^atat f^f^s ^rs aca ^aai 'stsaa aMtBt ajaataanftcaa Pf^'o a^irs aca 1 wtcat 
att-^». ta»H, ka-ioa 



^FT^Tf* 




c<fa <?P*i®Ul9 ^RSBT^Tft •Tt-'8 C^TC® *fT?I I ^*R C'olwlc*? Rf©3 v£j*il^»| 

^m^sifW fjw c*a ^us ^ ^ c#r ^rni^r# «fm*r to a ft* ^\ 

^CTI ^*J?T vm '&MI'blf*l *1131 I 

9^15 OfNIC^ C v ®l l JlS ^pWtCTSI ^fD <!'©(*i W® $C< I (9 Jit'S W'U'I 

i. f*lWHW 
<9<pH> 'q)*<4! 

\D. 

8. ^l^JlCtfl *i^»il ('JT^s^f ^T ^J%) 

<?. ^^ICHI ^5®fJ >T?JJ5 

'8. ^^Ic-w WJ *P*|% 

°\. *whm 'S i9^v ^t#t 


ST3 

i. »i*»i C ; T5'Q«I(.^9 c^HIU? 

3P. *1. 

«T. wulVi tBftwH 


*. ^HSBlUW CTOI «CT^I- 

i. <pf~‘lSiJ!«i ^ ^ $pr *FT^ ^cs ^fTra 

ii. ^FHwJls ^®r >rc£*tT*R <**<.'© *ITC3 

iii. <pf*H^'G'<i «iji»r« o P^q«ic<3 <j><3c©* ’ttra 

f*k&9 C«*Mfl> 

i « ii *. i « iii 

*t. ii « iii v. i, ii « iii 

ftdbO fSIfltK^n C<TOP \© •G 8 *K Sft^S ^ft'Q : 







^.s 


o. *|4fw 

*.P 
»f.R 

8. P' 4<fl>4 'srf^F 4Ho.kfl - 

i. ^nvn <jon -e 4 ft 4f*r «t4 ^cs *ttw 

ii. 'Q ^S> 4^b1*t 0.08 *tTCfl 

iii. 'stwi AO* *tt« 

f^UHJ C«pHfl> 

i «ii i « iii 

*1. ii « iii i, ii « iii 

«TS 

>. VT40.H 'Q <?lo,h C*TC*I$ TO TO*T fjf% TO* I **14*0* 4*TCT£ 4W WW I 

*wtto ^jc»t wt« to ^i»n toft ^ i m *M®i* smios « ^Hnt^ 

4C* fjfe C 5 T*fO® f*C44 4*4t#H I 

4f«4 d>fa% ,, tTOI 4*. ? 

*. faftrSW ^^5 4»T05 ^nu? 

*t. S*tHc 4>4 tfjofsj 4®1i>4 *jlfj[^ c$H* 4^*4 ^4 i 
4. ^jt*jf^5 *?I«^1W4 ^^Jl4 4PT4*T Rt^•J't ^T I 

0, $>T*TTC Win H'4WCG vrw W | Vflf^i ^MCHCt? fiTOI bT*% fosft C*tW 

^ ^4E*1 ^*14 OT h44Mfa ^TOW5, ^ »llltr*k<Pt,'&4 4*fa il&W 4*TT *[5 I 

^1*f8r*f3J »H *n 4»C4 (4t"l4 ^IQhjIi 4*01^ faf*c£< ^TC4J *ff$C4 TO I 

Ttftf'Gm $t? 

*. '3(R»'G 4*108 ^4lt4 7 

*t. i ^wwi c^t^ttoto sro 'sjpg^j 4»i<4»if4\®i 4iwn 454 1 

*1. 48? 4**1 $*l*lN 2fC5TO%4 ^H'8?’i«i]TH*l| 5.*Cl4C*ct>4 *1^40^ Rt" J 4 fijQwilfl t4>*1 <K ’4|(.*H ? 

I4(.d4*t ^F4 I 




o^-t wm 

# 33 %'fC® fttieM 

<3cs 33333 ^3, w « %3m <R5 i *vs c^r wr3 ^ <ito® *nf* 3i i 

^fTSJ^T ^3C3T ^*f£3f 3t3lt<3 C3TC3 I ^T3 S 1S 5C3 3fl£ I C3T3 5C*1 Bfavil 33 ^ T 3 I BfVsTlffi ^31 33<Pl3 >1lR<P 
C«31*1 f*$3 I >iVWl Bfa^TT <J3ijJ3 *jW 3> ©»j% ^133 <pC 3C^ I R'felC*^ Rfojj ®C$3 3C3IC3 

5C3t5 C3T3 Wc«m3^3 3^3 w#s i tot 31^33 ^ ^ngj wn *iii«^nc c f <m ^t fanro « 
afocaiw c#*m sm wt tot3* to *ic®w i cam f3*foj v w ! $f<«e!C33 wth smr^to i 

W *ffr C“tW ^fSRJT- 

• Bfo'sVT fae8lc»1 C3I3 Mcil 3)3$® faf®^ 3®3ll®C'® f3«IC33 'S^ 'Q 313313 3J3^l3 3^31 <^3C® 3133 I 

• 3^$ i33?. 3S v 1lI'® 3J35TC33 Vt*1 ^° s jfvucslc*^ C^H®T 3*f3T ^C® v tts<51 

• C3N Mcii Res I M3 '^<3 ^Hc«p 3*TR1 3*3 C® *1133 I 

W (X- Ray) 

4TO 5C*TT <0* 33C33 ^5I%5 fafadM I 4$ fafwt ^TPJH 33 I itrbtf TO! WtflT3 3R^5et% 

©$»TC5V JWWM TOR I 43 WH 5ff« TO&WUP 513T *tftt33 CTO3t ®TOT 51?, TO 31 

^lf^® 3 $3 © 9 lf5j% C<JI<MT 313 I 4 51? I 43IC3 c3Mltfl« C-$13 *f^?T ^ac® V 11C3 I ®l$ BPp^RI *11 CDS 43 

'a|3‘lH 'OM^taltf I C3m f^tn 'Q '^TQ PaHel 3J3ttfa « fTOCTOS ^SJCaa 3)3513 «IC33> I 

wSMIn 

4SJC3 CVf*TC3 ©TCE 3 ^ ^^f*T3 VIC4 ©15 f<®3"!foa ®f?<s yf®Rl?J <?C«1 *t3V 5C3 $C*1^S3 Rtf® 53 I 
43>B CM® WT 3<l5 PiC** M33T 3*31 53 I CblCSST ^33 3(C« *3l'® < 3 31 1 ® (bl^b'i VT 

wPHc'&'ilw) 3 Ic^p l ^ 3% 7 f a 1^ 5 c3<r 5'1 *llvs^ 31 c® ^Nfvs <pjq|* <?C3 '5T3 ©^3^ 531 1 45\ 3f^VT*1 

3% f^f^ls'® 5311 Rf^ls 1 ® ^f*D^ 4^Csf I 

33 iJ '5f*J1'43 C®3 <PC3 bt3 CVT® 3IC3 I f^g *3|VS< C3R3 ^c3 I ^1331 BrlPi 5lC^3 ^3)^*1 

33H ©3T3H ^C3T <Pjl«iPi«R I ^ 34(C3C< 1 'aiC33»1WT C3T33 ^C3 I 5TC53 ^*?J 5C3 3T C®C^t C3C3 
ifl«C33 VRTCV *T3T® ^31 35^ 531 

^■91C3 ^lC^f 3J35.I3 *?3l ^? 

43JC3 Rf®^ C3T3 f3%J 3J3513 W 531 ^^C3T 5C3T C3T3 

C3V3- P®CHlPl31 « V’SR *RT^P33 ; f3WPr « f^sf^ 3133 
H3l»3*sHi ; TO3 3(®<r^<p®l *HI'S‘<P3 e t; ^lc®3 C3T513 3T 43^ ^® 



fS3I b8.b: 5TC53 >4^C3 


fafa; 5TC? « CTO*t 51*95! 5!^ -MHf«*l 45fl§T*9 45TC5 *'JMM C*WW CTO C^C'© 

tom 

• 'afofite 4?JC5 *r)<3C<Pl<J *fTP! ^C5 I 

• fa^CWrf SWr*l*^ow 4*C5 Sf©T5 C*FC5 I 

• n^<^f '8j«y« 5-8 5PT ><toi! tot) *ora 'sn 9 f*pj te«ca< «*w **^^5 asra cto i 

• 45$ mm *3T<<!< 45IC5 VW ^%KHI i<0ip 5T5 I 

4WC55 C#1»l 

• ^<r£f vfewwd ftc-w« fbf^^c-w *wi»rt msT 4*C5 ^C5 5T95T tfo 55 i 

• frjwa drwQi ^ns c*u g ^rsw tow 5C5 i 

• 5!5J 4to ^ *TO5, mc*w 4TO5 cwHtoi ireit® ^ f^?i ctotcw wifsicn tow to i 


'oirtEl^cibJlR* (Ultrasonography) 

■iftaB: wmaa ^ Ifrj* to«?H C5TOT ^ 55 5T to c^rr tot to ^roljiTOBnfo to m 

*RKJ W Ml ^T*n?m WRT »tfteJ5 «HIHJ 

tot C5*r 5f*^5*, 5 ^, f^revff*r, a*TR 
ritf *(rf*!>1»{5 2f^%W ^ffliiWCHliflfa *W1 55 I <^1CH ^C*Tfl 
^fal, fa*»1 ft^W*t, '^QMPl 9 *HVJ5 

awrtw « -ft otr^ tori ft$5T5 

515^5 55 I 

■ / - . I~\ 

45TC 5 ? TOf5 8lffcmfaC¥ ^ICBF »IWfMI 551 45 
«IW*Bl CW1M W VMW5 5T5TC5 ^^05 ’t£ta'©l f^5 
5*5T 55 TO5$t C*5?5I 5«»fl5P!pnanfVTO HTOTC5 *R 
'WW (C5 *1^f 1 35C9 5 t5 ^“TTW 5.0 ,ooo Hz 45 C5fa) 5J5?^5 5E5 5IC<£ I 4^1 £*l swift'd 

4 off; ^ vsi7C«l5 5f% PlC^a 5*5T 55 I 4$ "l*» ^5^3*15 W?T COMT9 5T5T C*1C5 5C5 facs 

5H5 5T% W5 5T5T ^T CTO ^C*T 5T5 I f^C5 ’8(Pf*T 451 «il»ic» 'V&9 e \ ^55 45 ^a5 %% 

^C5 *pO*1'S^ICj 3 4<pf^ 5f^ 551 4$ 5^5 C^TC^t C?IN "Hltf ^5T 55 I 



fta b8.5: ^KSr ^H ar f^ cto m 


m*ifii (ff<c c TT®5 'S5m> 45 4<^f^ 5C*n 4fl» v sif^ cm 55w» aroi wi i 4w 

C1TO5 TO 55T ac® 5TI IPto ^5 W ^ (WHO) 45 5F5 TOliTTOW^ 

55 TO WT ^515^ fTOC5^ *f$5€t ^55T5 5^StJl ^¥5 5^5 TOljT 5I55T5 ^5T^5I 




totcvs 


^.o'b 



WICT Hfluiu ’fl'SHT 'oici^i^.H *nfl> PifllN 

*4WH W«H «*fit I ^ «PHMl>&W W ^ fi>fo<WC«W 

'aRlfcRGMfr 5RH fcffc. I 


ftf&^JH(CT Scan) 

*rat w, c^tCTt «<wi ciri* ^rt to «i«icjm ^tct 
CTt*R I T5W* tflUGl <MTO© <WC»H I 4*Gt fi)CM|cE <fi3t 
♦f^TO C'td? fi>S»lta ^TCTI ^ ftWlV C’W CTWW ^IW 
CT$ flJtalMfl? CWT? ^5fct ftW5M I *5 WOT 
-Hhlcis «RT CT Scan ^T Computed Tomography Scan 
’gy^i fffi *jiw* wuw extent ciPr ~<\ ^R 

*$**•! Itftfifa 

afRI ^RTI C1CT calc'll W^RT w*irt *w«. f^RT ’$t CTTTO *RT RfT> 

^7R tff^f!> $^$*11^1 


& & 



$3 £3 



O- O 

O 

O 

OO 

O 

O 

| O 0000 





wllW 

^R^ctic* ♦irtw fW 3 r^ ^sr ^ww 
CTtyt ■jr f^rfT> ^jic*i ifitotfi >ipp*p^?ff 5 li CQ$T^7I »fl iftpjCTi 
^ct RR53 tw CTt^ ^R csiot 1 fi*dQj«p <s$ Rc*ic«w wiot QriRi* 

ctst^t^bt '$r§ chichi ^gsr ftifwwM f^r w ^ 1 

m - *w jft ^ r ^afeftii r 


omicui ^t *ic«i* ^r 1 ^9 <qc*ttf Picjjte wot *itof- 

• iiRTCT ooerliij RIWi ^ITCT* ^9 ^ ^ (RR I 

• ^fpfl ^RRT <*MH “Wl$” 5?R5I5 SW *It ^TCRGW CTOI ^iRfa^A ^PPDt £®R ^Gt I 

ftfl> *j 1 ci* utyMHi c#H*f 

• wheR ^T c&^'i^Pl^ calc'll I 

• calc'll ^'Ojlf^ »Tt APT I 

• cwrt «i?nR?T wow w *$&. ’sttoe^ ^frigo i 

• CTT^t ^CT ^5T ftWW f&fWw* WHIW "5CTI 



(MRI) 

4*wls'ail5 (Magnetic Resonance Imaging) 4^ft 
tit cti chichi (Rc*i*i c*jft 

W G R«lRv5 ^R “TO I 4ft iStar Cti CHICHI 

W r D ^)<35,l<3 ?P?n $.C*TG C*lRr G C*JW*P 

’fspClR 4^T. C^^'l ft^HS *Hte C"*C4 ^ I 

4W?pa^-4?i arnrar oiivpiPw n&<pIcii g Rn&a^ wigm Rrfu tot titu i 

s»i4shiR 

4TOBr*T5 (MRI) 4 2WI«fltt c£l*|*KViic<t» -9lew »IWIMI kiiiik I CtTR^e^CiTfl 5J*TR ’[ft toRftl 'SXtiT 
CbTu^C , *C4fl v J*f£> TO ^lv>11« 4^5 STO I 4$ C&llW*C4 tiH< 1 tffoj C*T v 1lPl ^lO '5TC^ Rc*1*J 
C&l <|<Plfa® *?C<31 i2)Wfl 45 CbR^lfas Sft*f ‘ l lfiR'£*1 TOT*} TOfl 4^, 4U GTO 1%% 

to?t ftrsnftpp t?R ^ht to i 

4»nl*nl5-4il'$fa ^T at^afafaut 

• ’qt-w TOU 4 1 »fTC*? 1 5T5 (Dye) <J<$I4 TOT TO ^ <g*nW«rPte tifafailta TOtf Tj^ *ITGI I 

• <WH1 TO CHI 4WI#«ll5 cJjRt'W iJfflfctfr^TCTO *MW fa^Pl «(l*()5 *TTOI 

4^1^15-411^ 4fac*W 

• T5l5 4U fr*1Mli Rc-l<J«e ftfa*?TCTO tiWJTO PlRj'O TO5 ^ I 

• CtifttTO qiCTOICl «fTTO C1W UNT tiTE^ ^ I 

Sftfa (ecg) 

5Wf ^T Sw^wRjGJTO (Electrocardiogram) ^5WI 5155, 
qjMlRSl 4^ft TO TOJEti yiftp®* ^T ^E^fl TOTO CTOIT 
TO I 4H TOTC^T yiRe ^T5f TOCH fa^TT, ftflfa© 

fail, RR^ c^Ic*i1 ^c*t ^i$fa fa*i1 CTOIT TOi ffej is.C: $Rftr wwsn**R 

4^tg ^cjm cron RRft nwmfa^ teawH ^ Rro ^r® 4?tTOjTOCTOfTTOi 4* >mo>«j 
, J sjp'35 ^.^ 1 4ft '£iUi^‘ ^iHc^ fa^wWj *?&4 face aror i 

■ / . ■ ,^s 

45 afhnft 'dic^i 'ji*jjc i j ^<1 ^ i Gast^ft <jiv5^ c*il> ^i i c^itJi ^"Rg 

5fafa c^Rch Hiftcfi c*m i $ftfa ojf%^ 4^ft tip? «d^iw 
^c<j i 45 tit*? c*ic^f5 ^.mRg >if^<?'oic<j ^iw fan) c^i^n tiir i 


i 




f^S i8.8: 4VS(liW$ C^C*? 3Wifa 





#Taa 3*b!C'>4 


*o\r 

ftf^TW 4a* WW ^5 4® c*IW ar^gfolfe Ca$ I 

mcajlc^lfr (Endoscopy) 

aca *pa, aft 4wa vr-jcaa «aa caw TOJia&ia aT to ^ra afftaa osroa airaw catf ctot 
cwcb faaaft caaa tot? 4 faaaft w <mw$ ftsr%T <rorc*w Ma tow^ i «sfl> 4a* aroa 
d>fac**M i 4 c©!c*t w 1 araraa^ aia^ta a^T <ji*., aaa a3)cswi mdH caMcat aaaiT <nwoi 
at ftift ^TTa tot Pift’o a'oat at am i cw: catf* aiat, snaara, afagrroi, ^saift, awa^sa 
s?5fta aaana cron ftcnaa ftfVw* 4rcrcvifta aiaara fttfraa TOtai 4rewrft cat&a ^mni 
fa4caa 4^ft ara^sa ©am i 

a>T<&atft 

4 $ aSNiffc ^iw www ^ 'ai'bWjSI*! 3ft*pacaa aw ararcai 
acacw i 4aTca aar J3aft> ftrSc^a ftrsa ^aft^pra '©la aica> i 

gvskwIPk at ar^sfaftmt 

• fawn 

• ^ta* aiar aT a r aam> twit 

• amatara a* toef to *k?t 

• cart> 3F® araT wn 

‘wcwiwiRfl vfj^Tara c4n*H 

4^rerft caaa facaaa ftfVwa ©aftftr® *»T aai «T$ 4Wt*ift aara e aca *anr$ 
ftftaarwr a*pa aanH aiaa aac© to i 

caf^aWiJlf^ (Radiotherapy) 

cafoocaaift tot anaanaa «iiuwj at faaicaa 4a s fl> 
caHai ^a aTarca attorn ca to*! anram aero ca 
«(c«»ia cara^tar *pai ?a i cara*par 

am^jaa <wo© area, anam cana^car <w*a to 
am i <p!ac v i *naw w cai^caa cafS'scaarfa caaT 
4 a* aca* cai% war 4ft>$ 4*ai3i fbl*^! i 




ft® *8.fe: f 

cac^ ara ift 


ft® i8.«t: caftscasrft cwj® aft 




. y . r~\ 

WTf 


‘iWtC'i ^ "if&j nI* 5 j c n TOTO c^lc«w DNA *Wt?f to l 5.c®i1 ^Ic^il^ flpDfl 

cvitJ*i toic<p ot *nta, wfli '^wt oswftn tots tojcn i t^iwu ct dna tot 

TOT CTOT I DNA&ZPf CTO *WPT3CTTOl 

• 5*T *teT 

• STO^T *IT©flT 

• fcvaMri TO © ’HT t^cu WflT 

• ^^TO, TO®*! ^T 

• 35©> 3lft © TOTO 

• cafaewsrfa crora w mi^Iw af^ro wtoi toi<jch cto TS^vit ftc® to* i 

• cnfc«cd*|R &»il<p!t*i 'oisHi^ fcfWiwi HaM ->ife<j»o|t<j CTO=T5TO® TO*I 

C¥«1W4lPl (Chemotherapy) 

C^CVlWdlPf ^c*il ^3' S H ifl** *JTO*W fi>R>vil c*N1M ftTO ^jJC'W cl^lliJpl'P &TO TOTO TO 
iJlcflS Hf*U t?R><ps fo'©1«r*ifl'3 c^h *CT7T vn' TO I dlf& fbfVviltl ^<pI^ <3^*1 <u<3y© 
v 1 r *jfa I *WH, ^iWw "iSicsw C^T* fo©l«?c*w ’ifo ’onl'olft^olw C*EJ> TON 

■ ^ - -r» 

TOsHIn 

at$fl> #t*TO CTO TOIT ’tfr® I $$ CTO ^f**T TO *T faslfavo TO I #faCTOTO 4$ CTO ftTOcni ©*BT 
TO CTOTTC**lR ’ffol CTOTCTOf^ff *J*^ UlTOf^W &TO CTO foTOrWS TOT TOTOt 
TOT TO I C<Pt*3 ftTOfC*BT C<PH *m STCTOT TOT TO* ^5BT ©’BT Pf^fl TOfl <fr** TOT TO I ^ 

TO* *TC^ I C*TO: aifaftw i TO, i TO *T TO’T i TO ?t^b | TOBT'P® traits 
TO TO <?** zJc^T’l TOT TO I 

t^CVlPWlPW 

CTOlTCTOTfa* ftcl* &** TOTO '5TTTO5 CTO ^T© CTO© 1 *to€ TOC® TON TO® 

Plc»jS* ^1 <pc>o tot I 

• pr <1C^*T©*T 

• tototo., toto'®t^ j *^^tcTO 5T^ vjpsiirein 

• VrCV *»mjI TOUT TOl TO TOt'i ©I«jQ«I ( HlR^'ol, "^T sfjj fb ^i^| "3©^ 



#taa aiarca ft»Ta 




• C*Itf5® a<J , Cf® aj <*R<*I « ^‘J|>R»^I ^‘s’TT^R 

ai*fl3T$ WI 

cwirowiPw -ffo c#i*t 

• a5kaa 'i'-iauiia fa^a w arar 

• ®aa at aaa arara areai 

• c^cvcaaiRi ca#a aafr, cro aa-'jp aft S'snft 

aTCa ftca *lQ%W C*PTT 

• a«fr aft*ia oaia aaa aift 3,r® aiaaia at a*ca xiwa at 
*a*1c^ tr^C-W aTTCa ar® 6W51M ^>Cfl afa*M WT 

• -tea TOj"®ttH aftavia fta* aiara brj art^fRa* Rc*a« fSfaaawa aarn^ cata ®»n « 
caiarcataarat 

4 ^ftpejflftp (Angiography) 

^^f^roanf^ awn <&* aataa aSHi cw^ 4 arca- 4 a *naica *f 5 Jtta< fate 3 a^aiRia aft o®tat 
5a 1 aft c^icmi wt aStcaa c^icii a-taift^i ^ 5a at altars 5a ^aat «nt©ifo* c 9 »tc*^i afta^a 
aa, wa aNT, art? auiUHP, wSto (tf^ac* aj^a^i gv^fts aaajT ar® area 1 ^^roarfa 1 
4 tori w*fj w ( 5 ) a^rftaaa gSl^i *1 *ic^ faft>® ar® *iata®i ^ca 1 

WiHIM 

4aftrssnfac®« wna dfo>wMc* ^tc® - apncai acsca 1 >wtw swea ftw« Rft>vi<j> car%i ftft# 
««*iiPia»ia 4afl> ftcaa ^Scaa aTarca ®aa ®t 5 (Dye) scaa aana 1 ataiaa® 4fl> aTja atarra 3ca*f 
*aicai aa 1 45 ®aa aart aaa as^aifta ft®a fata swifts ar® atw* ®aa 4n aft: c*r*n aa 1 4®rca 45 
®aa o®a <mo© aiw *tt , ^na ®i 5 g^ia 4 a aft caat aTa 1 *mc*ict 45 'saa aaR ^ma awta *f§ta wrea* 
caa aca aia 1 4r® ^iiata^v© oo-bo ftftft aaa caa 1 

4a%e 

afte 5 .aftc 6 a ^aiwi ^hrra 'jaata 4af8r'03fl$M $ ,r< j* a?a, , ®^q taaa^paia 5t^»ca 
c*reaT ara at 1 

• arwfsrca 4^5a^w, 5ac^^a^aar caa^a5acBF^aaca«inacaca caaicaaTara^® 
area 1 

• ca aaa ftStaa ararca ‘^t 5’ gcaa aaircar aa ^®t a^aiftt^ aar^® ^Tca 1 

• ^cac^a caca ‘®t 5’ 4a aw ^ gt^fsai at 4aifafa ar® gro* 1 








• C^CJJ <HCH1 TOJI 

liHffcpszflfibi dftc^lc^il $ 9 TTS' 

• ■‘iftaw C^H ^TW vfJ*nHr W «*W ^8 ^QJ '^T$’ Wfert ^JT fcffc I 

• *JlC-^ Rm&Pi *HPU1 ^VRT wl«lc^-n CSI^tow C¥QI ^'Bfar'SSJlfa 44CTC-flfl *W ^W*rl "tEWl* 

Wl*J ifl5 *1"T l4 Wkv> I 




^R4lbft *TJ 

v. ^wrtsi^ i. c^rwnfr 

«t. li^'QJJTf^ 


>uc®tcip%5 «tnrm 

i. ^Ic*i!a sjfewt 

ii. WWI ft:Wf 

iii. ^ic*i!a 'srsrsfH 

f^rra c^Rfl»‘ 5 r1^F 

ii *. iii 

*t. i « ii i « iii 


ttol 'q-LlHWlti *^5 'TO'9 « 8 ^ «tTj* 'TT’O : 

•sif^p<p ^ic^< ^jvfl ^c*! ’tflTFt 4 <iwh i ^ nfbtf ^jts ^ni ijfa* >nw<u 

fl*Mlf*i4>1 t^cff ^ ^’c*»1 ^ I 

o. Ifo* *HM.4 ■’ifll^in? salt'll F 

V. 4ZGKW fa 1. 4^fa>G5flfa 

*i. c^wronfa «f$«wnfa 

8. *il«viu T& *llfa^!« ffC^f *fl|t*il v W1'4fl> ^tF 


^*. s 5T5’ WN^ von*! 
*t. u 1 *UWHf>i 


1. W’sto 

*J. 



9l»|po fteiH 


^>ih >iic^ ws c^rctra -rjvrni i 4 *ppori -ai^mm wis ^c*t vrfrt 

vUCfeR^ffi ^JT® <<n(»W | 'Sfflfirc* >UW*M4 C^f *[*R fjSX f^>T® *0? fTO TO® uiN'a 
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